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Nan-Circulatica of the BLOOD. 


The Introduction. 


" Ile Ego qui quondam Clerum confogere multis 
Auſus ſum telis;, jam nunc foetentia pure 
Arma ciere juvat Meadicantrs rato Cobortis. 


Uack and Clerk; Door; Biſhop; nul: 
lo diſcrimine babetur, when amica Ves 
ritas is concerned :/. and therefore. have 
at the Phyſicians now. - as well as at 

thoſe vefore derive their Name from that Trade 

which they call Dwinity : and ar their Maſter-piece 

N os ; the Circulation-of the Blood'; -the moſt ufe- 
- | tul ( if wewill but-tqke-their word, and believe all 

FF that they fay, without /ooking well 10 it, Prov. 14: 

/| 15,) of Modern Diſcoveries : withgut which 
no#Man knew how ro live in Health betore 
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them, if Health depends upon it, as from their Hy- 
7otheſis it follows that ir muſt do/ - * | 


you'll ſay, A bold Man indeed! 
O Diſturber of the Peace and Quiet of Phyficians ! 
Who lay Supine under a Notion by none attempted. 


2. To-which my Anſwer-is, That tho' I-amn for 
Inventions and Improvements of Knowledge; yet 
being at the ſame time for old Truths and for old 
Ways, old Nartufe and the old World, againſt the 
Innovations which ſome Men would make in them ;, 
and againſt making new ones, and applauding new 
Whymfſies, except when good for ſomething ; I dare 
here attempt this in behalf of the Ancients: for I 
am of Opinion, that both Nature and Knowledge 
being the ſame in old Times as they are in our Days, 
(and Knowledge being God's Gift, he always di- 
{tributes it impartially to good Men) all” they that 
had ir of- old, faw as far as we by it into Naturk 
2nd the Wold, and were as able, and better to find 
Truth by it: than we as more in the way to it, be- 
cauſe leſs prejudiced, and taking a better Courſe 
than we io find Knowledge by; ſeeking it a Prior7 
by the Reaſon and Cauſes, then looking on the Et- 
fects, to confirm their Theory : whereas the Mo- 
dern Sages ſeek a Poſterior," looking fifft on the 
Eriects or Experiments they make, and then deduc- 
ing from them the.Cauſe which they madeithem 
for, and: which they had in their Eye : for Inſtance, 
in our Caſe, where the Motion of the Blood is 
the thing they look into, :and make their Tryals 
ro prove, without regard to the'Cauſe efficient of 
that Motion. EIT - * 
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3. I am for a Theory confirmed by Experienc 
but not for fr:ming of one by Experiments only, ef? 
pecially in Phyſick, which depends upon. Principles 


inviſible and ſpiritual, to wit, the Spirits them- 


ſelves, leſs obvious to the Senſes than to+ the Un- 
derftanding; and in ſuch Point as this, where the 


very Source of Lite, viz. the Heart and its Moti- | 


on, is the main Thing in queſtion. Experimentum 
fallax, Fudicium difficile to the great Maſters them- 
ſelves who knew things a Pr:or:, ſuch as was Hip- 
pocrates; and much more to their-Scholars, that 
neither know nor will learn z; and: who, looking no 
further and higher than the Effects.are apt to miſtake 
the Cauſe, and to conclude on. Miſtakes, ' takin 
what they find and ſee for what they ſeek and woul 
ſee; Juſt like thoſe that make the Bub/e to ſay as 
they would have it, inſtead cf examining their O- 
pinion by the Brb/e 
4, Invention is a great thing, becauſe zhere 7s 76- 

thing new to be found under the Sun, Ecel. 1.9. and 
they that are ſo happy as to light upon new things 
Beneficial to Mankind, very wcll deſerve a Name, 
which I would have no hand in taking away from 
them. . For being of Opinion, that our of the ſame 
Motive as put  Latber- upon that which they, call 
Reformation, that is, out or Coptention ; and be- 
cauſe Man would be wiſe and fingular in fomes 
thing to be taken notice of, Job 11.12. Prov. 12. 
10. ſome. Modern Reformators and Improvers of 
Knowledge aftect to be Inventors ; I mult beg their 
Pardon, it I applaud them not in every Invenrion, 
and if I make bold here to queſtion the Truth of 
this. "27 ul | 


Quicquid id eft timea Medicos Inventa ſerentes. 
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5. And juftly might others have the ſame Opini- 
on of me. tor oftering at a thing is ſo well eſtabliſh- 
ed. if I did not ſtand here tor old things, and for 
old Men long fince Dead. againſt the new ; at whoſe 
hands I expect; inſtead of Fame and Applauſe, the 
ſime as he that pulls down an old Houfe about his 
Fars may promiſe himtelt from it; for - his Labour 
and his Pains; and who will own this is Truth, 
when the World preteris the Light to Darkneſs and 
Ignorance, Fobn 3. 19. and Wiſdom 7s juſtified by 
others than her Chi/dren, Mat. 11. 12. He that 
knows more than others, and ſhews ir, gers more 
Envy than Thanks, or Favour, or Fame, Ecc/. 9.11. 
eſpecially when none bur the Fautors and Abertors 
of the Error he refutes are to be, as in this caſe, his 
Jury and his Judges. In ſhort, he that encreaſeth 
Knowledge, encreaſeth Sorrow, Ch. 1. 18. 

6. One Reaſon, I ſuppoſe, why this Invention 
of rheirs hath fo far prevailed with moſt Men in 1o 
ſhort a time, is, that it being abſurd, it agrees beſt 
with the World. Another, that Men will rake for 
granted what they are told, rather than to go tolee, 
And when things are intricate and deep, as this, 
which depends of the Knowledge of Nature, and 
ot Lite, .tieat and Motion ; and is of fo large ex- 
tent, thar thoſe $ew, which have a Head capable, 
have nor time enough to ſearch in, and fum up all 
thar 1r 1$ related ro, and paſs their Judgment on it; 
they do like the Leopard, which lets go what he 
cannor.catch at lecond or third leap ; that is, the 
let them alone, and will not be ar the trouble of 
ſearching them our throughly ; 1o that noge going 
abour to oppole ſuch rew Notion it pafſeth-uncon- 
toaled, com omnibus reliqurs miund erroribys, and 
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ſo becomes currant, eſpouſed by as many as would 
ſeem as quick-lighted as the reſt. 

7.” Fhat the Knowledge of this thing is abſtruſe 
and difficult to be attained unto, Dottor Harvey 
ſhews himſelf, ſaying in his firſt Chapter, That he 
did almoſt believe it was known tv God only-, and teas 
fo tronbled in Mind after a long Enquiry, by reafon 
of the quickneſs of the Motion, appearing like Light- 
ning on a ſudden, which hindred him to-diſcern which 
way the Diaftole and Syſtole came to be, and when 
and where they begun, that he knew not what 10 
think, and what to reſolve upon; nor how to believe 
others im ſo arduors a caſe. Tbe Syſtole appearing, 
adds he, ſometimes from this place, and the Diaſtole 
from that, and ſometimes juſt contrary 5 and ſome- 
times the Motion was ſo various and confaſed, that 
he could conclude nothing. And Dotor de Back, his 
Friend, and a Friend of his Norion, fhnding the ſame 
thing as he, faith, The Motion of the Heart was not 
yet throughly ſearched. Doctor Lower adds to this, 
That to know of its Motion, being God's Preroga- 
troe, the Apprehenſion thereof was a thing too high 
for him: art the 85th Page of his 1reariſe of the 
Heart. | 

8. How they came to extricate themſelves from 
this Labyrinth, is what Harvey declares nor, ' but 
faith only, He belreved that be bad done it at aft. 
His great Eagernels to find, or to be an Inventor, 
making him ſo tond of whar help'd forwards his In- 
vention, and unwilling ro bawk it, that he daſht 
out of his mind all rhe Confiderations which mighr 
occurr, and rife Scruples and Obfettions againſt ir. 
Bur-it he had conſidered, that ir 1s no more poſſible 
to come ar the Hearr., 'to ſee its Fuittions and irs 
Working whilit Lite is in its tull torce, and able ro 
pertorm 
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(10) 
perform them, than at the Orbe of the Sun, to ſee 
the Light ſpring therein ; becauſe its Motion muſt 
be not only interrupted and confuſed, as he faith, 
bur ſometimes faint, ſometimes ſtrong, and violent 
and forced, and wholly unnatural when they 'cut 0- 

en the Breaſt and the Pericardium, and other 
Den and Veſſels about it, to come at it, to ſee it 
and to feel ir, and thruſt their Fingers in itz he had 
not, 1 believe, been ſo nimble at Believing, and cry- 
ing 2 Evenxa Upon ſuch uncertain Grounds as the Ex- 
periments made at ſuch time ſtand upon ; but had 
deſpaired as much as at firſt of finiſhing by their 
means his Invention, and ot being the Author of a 
new Hypotheſis. 

9. If but pricking, nay, touching of the Heart or 
its pieces, when taken out and cut ſmall, and the 
pieces having been lying ſtill a pretty while, and 
their Life as good as gone, ſets them in motion a- 
gain, and beating, as Wales and Harvey confeſs 
they do, into what a violent and unnatural Motion 
mult the tying of a Dog, or of a Sheep, for In- 
ſtance, by the four Legs ſtretcht out; and cutting 
open his Breaſt, and his Heart oft with the Veins 
and Arteries about it, ſet his Heart before they can 
come at it to ſee it move ; every body may judge 
who hath taken notice of the Effect, the fear alone 
of being beaten or hurt worketh in a Dog, who 
trembles at the very Threats of it ; and of that the 
Pangs of Death work in a Sheep or a Pig, which 
voideth his Fxcrements both ways when they cut 
his Throat. If the retentive Powers be ſo much 
out of order art that time in the Bladder, which js 
the Extremity. as to let go what it held and would 
have neld in longer; how can they be otherwiſe in 
te Centre, or rhe Heart witch Lite it ſelf derives 
IIOIn, 
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' from, and perform Attions duly in the part is ſet 
upon, when they cannot  Prrſonen them in thoſe are 
not affected? "and the Expulfive may then ceaſe to 
to a&t their part likewiſe, that is ro ſay, ceaſe to 
keep off Blood from the left Ventricle, and to de- 
ny it Entrance, 4$'ir will be ſeen in time, the Spi- 
rits that riſe in ir and blow the Blood oft of ir, 
do whilſt -Lite and Health endure.  And-no great 
* wonder therefore if being 'then diſtracted, and in 
4 hurly burly, they give the Blood Admirrance ; 
and if when it is let in, they muſter upall their Force 
and Polle 40 let it out again, and fling it away 
through any Wound or Hole made in the Subſtance 
of the Heart, as far as Wales ſiith, rhree or four 
Foot, or more, to help Lite at a dead Lifr; or to 
turn out of the place the Blood which, it ſuffer'd 
there, would doubtleſs ſuffocate ir, and put our the 
Light of Life which breaks our in that Ventricle, 
whilſt Life it ſelf continueth. 

19. Sothatit appearing hence how uncertain and 
doubtiul the Judgements they pals upon the Obſer- 
vations they make in all ſuch Difſe&ions, tho? of 
living Animals, mult of neceffity be, we may. judge 
and fee how tar the Concluſions built upon thoſe 
Judgements, are like to hold ; and how much we 
may depend upon them, and truſt to them. And we 
may draw from the ſame a Concluſion contrary to 
that of Doctor Harvey ; that we are as far to ſeek 
in theMotion of the Hearr, notwithſtanding theirT'ry- 
als, as ever we were before he concluded upon them. 
And to conclude this Proem, with the words of a 
Great Man, as wiſe as Dottor Harvey: I ſay as 1 
faid, £xperimentum fallax, in the beſt Experiments 
multum mmperitie peritia ipſa preftat. 


The 
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_ The Firſt Chapter. 


The Reaſons of the Author's Diſſent, and 
what he approves and diſproves of 


this Notion. 


# OW my ſpeaking ſo of their Tryals and Ex- 

periments, tends not to invalidate the Rea- 
lity thereof, nor their Skill in making them ; but 
the Concluſions only, and Judgements made wo 
them ; for all of them together amount not to a tull 
proot of what they deduce from them, to wit, a 
Circulation of the Blood ; and its being driven 
through the whole Body from one Ear and one Ven- 
tricle of the Heart to another ; and to a Denfonſtra- 
tion of the Hearts diſtinct Motion, or beating by 
Intervals; and of that nothing but Blood paſſerh a- 
way from the Heart when ir dilates and contraQts; 
all amounting to no more than ſhewing of a Mo- 
tion inthe Blood, which all Men grant, not one of 
the Blood it felt, which is a dead paſſivething, nor 
of the thing moves the Heart and the Blood - In- 
tervals ; for Dottor Lower himſelf, after all his ap- 
parat and long Series of Notions, to make a Muſcle 
of the Heart, contelſeth his Tgenorance of this laſt 
Point, to wit, pag. 85. of his Treatiſe of the Heart, 
and anſwers nothing art all to the ObjeCtions made 
him, that a Muſcle is an Organ of voluntary Mo- 
157, the Hearr moving even whilſt we are not 


willing 


$: - 26 
- willing it ſhould, and fo cannot be a: Muſcles, and 
as for Door Harvey, he doth as. good. as con- 
eſs, viz. in the Experiment made of\a ftreighe Lis 
gature turned-to a middle one, in his 11. Chapter 
and at. page 66. that ſomething beſides the Blood 
paſſeth away from the Heart, which occaſions, os 
at leaſt contributes to its Motion. 7 

2. And really I am fo far from thinking thei 
Tryals falſe, that I make uſe of them my ſelf a- 
gainſt their Notions, and allow of what they ſhew, 
viz. a Motion in the Blood, and a, progreſhyve Mo- 
tion from the Heart, where it begins (tor it, is the 
firſt Mover) through the Arteries and Veins to: all 
parts of the Body as far as the Veins.extend; and a 
filling and emptying of the Heart every Pulſe; and 
that the Vena Cava and Vena Arteriz/a convey Blood. 
into the Heart, and into the Lungs alſo ; aud that 
the Blood which: this latt receives from the right 
Ventricle, .may well find its way. and, paſs rbrough 
the Streiner of the Lungs ; and that upon-the bind- 
ing of the Venous Artery, it doth ſwell towards the 
Lungs and empty towards the Heart; -and in fine, of 
all that which is ſhewed by the Ligatures. 

2.-Bnt a Motion of the Blood” it ſelf, 'and fuch 
Motion as they ſay, v/2. circular, and in ſuch quan- 
tity as amounts: to {1x times mote-thah the whole 
Maſs of the Blood, that is, to near fix {core Pounds 
every hour of the day ; and Blood in both the Ven- 
tricles; and the Paſſage of ſo much through the 
Btreiner ofthe. Lungs ; and-that- nothing -el{c-than 
Blood paſſeth-away from the Heart into the grear 
Artery, and upon its Contraction or its Syſtole oily , 
and that the Blood is the thing which workerh all 
the Eftects which they do-aſcribe to 1t, is'vebat 14 
here gainſay.z becauſe all they ſay for Blopd, may 
DD 
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(14) 
by far better Reaſons, as ſhall be ſhewed hereaftcr 
be concluded of Spirits ; and becauſe the left Ven- 
tricle cannor ſufter any Blood or any Liquor in it, 
and the Lungs cannot tran{mir ſuch quantity of Blood 
through themſelves or their Subſtance, and the Ve- 
nous Artery ſuck it up again fo faſt into all its ſmall 
Branches. but the Lungs muſt be bloody, as the Li- 
ver and the Fleſh, and more too ; which we don't 
ſee: and becauſe rhis circular Motion wete to no 

urpoſe, and without neceſhty ; and that they can 

ew Ko Cauſe efficient of this Effe&, all thoſe they 
have aſſigned hitherto being not able to produce one 
halt of it, and having for the moſt part no Exiſtence 
in Nature. And, in fine, becauſe we can ſhew 
them an adequate Cauſe of the whole Phanomenon, 
which anſwers every thing, and which is more na- 
tuzal, or according to Nature, than are all the far 
fetched and forced Reaſons they give and invent for 
their Notion ; and however not ſo much as it a- 
gainſt common Senſe; of all which in time and 
place. 


The Second Chapter. 


An Account of the Modern and Ancient 
Hypotheſis ; and of the difference be- 


tween one ant the other. 


I. A ND to make things the plainer to thoſe 
who are not throughly acquainted with 
this 
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this matter, and have not time to conſult the Books 


of Anatomy ; before I go further, I think fit to give 


here a rough draught of the Ancient and the Mo- 
dern Opinion : that every one that reads may 

along with him a general Idea of both Notions to- 
gether, and 'ſo apply the better what he reads to 


' 1ts due place, and compare things together, and 


judge of them, 'and come to. ſome concluſion of 

Imfelf, upon reading of the whole ; which is the 
end of reading, and of writing of Books. And ſuch 
are to take notice, That there are four Veſlels co- 
ming out, or inſerted in the Heart, no marter which 
through which all that doth go in or out of it 
muſt needs paſs ; two Veins and two Arteries; v7z. 
out of the Right Venticle Vera*Cava bringing in, 
and the Arterial Vein carrying Blood out of it; and 
Arteria Magna, and the Venous Artery bringing in, 
and carrying Spirits and Blood from the Left. 

2. Firſt, the Ancient Opinion, which I own my 
felf, is, that the Blood moves not it ſelf of it ſelf, 
nor Circulates ; but that that portion of it which 
is made every day from the Chylus, and the ViQtu- 
als, goeth from the Vena Porta through the Liver, 
and Vena Cava, into the right Ear, and right Ven- 
tricle of the Heart ; thence into the whole Body, 
through Arteria Venoſa, or what other way you 
pleaſe, (for it is not my bufineſs ro find our a way 
for it) except through the left Ventricle, into 
which, that which recurs from the Lungs doth not 
enter ; and there, in the Parts, ir ftays, and taking 
up its quarters in the ſame, goeth no further, and 
returns not to the Heart. In the mean while parr 
of the pura abundantia ex ſecretione ſanguinss orta, 
as ſaith Great Hippocrates, de Corde , that is, of thar 
Blood which comes from the Chylus, through Vers 
Cava 
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(16) 
Cava' 10 the right Ventricle, &:- ratios 1mmittens, 
through the holes 1n the Sepium, Which are made 
for that purpoſe ; A/mentum ſuppetit & diſftribait, 
adds he, /iniſiro ; that is, Spirits, for the Aliment, 
{ich he, doth not become Aliment till 'it becomes 
a_Spirir,; and thele Spirits joining there, with thoſe 
that come from the. Air, which the Heart draws 
through the Lungs, and the Venous Artery, they 
kindle in that left Ventzicle the Light and Fire of 
Life; and feed it by - breaking out from time to 
time into Flames, or into the flaſh of Life, and 
{cnding forth a Spirit ( made then Vital, but being 
but > in the-right ) which: ſwells. and di- 
ſtends the Heart ; and in its dilatation ( which is 
irs D:aſtole ) thruſts open the Valoule ( intus foras 
ſpeFantes tor this very lame purpole ) of Arteria 
Magna, and pals away into it, and: into other {mall 
ones ; with ſome part of that Blood which lays, 
faith Harvey, in great ſtore and abundance in the 
Ears. Upon which the Heart ſubfides, and comes 
to its Syſto!c as talt as the ſaid Spirirs-paſs out and 
evaporate. And 1o patling, and beating, or making 
a Pulſation every time it dilates. This, whether 
the Ancients did make the thing 10 plain.or not, is 
the Opinion we take upon us here to maintain. 

2: The Modern Qpinioa is, That the Ears :con- 
tract themſelves, and throw -in that contraCtion, the 
Blood which they abound with, ax the head Springs 
of the Veins, and the Cellar and Ciſtern of Blood, 
{ſaith Doctor Harvey, in their reſpective Ventrictes : 
Which being filled with it, by rhe fſtrerching of 
their Nerves ( as Doctor Lower cails them, though 
they are properly bur ons gener fibre ) they, 
and the whole Heart dilates upon this filling with 
Blood : then ftraightways when they are full, pul- 
ling 
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ting in their Nerves again, and contraQting &f chents., 
Rives, 5 Blood they 


ſelves, they preſs out, by expulſion, the 


which the Heart contra&ts, and maketh a Pul Hons 
pony Pulfation it thruſts and drives the Bl 

m one Ear, and from the great Artery through 
the ſmall ones, and the Veins, into the Verne Cave 
again, and the other Ear : where joining with rhe 
new Blood daily made from the Chylus, it returrs 
into the Lungs through the Arterial Vein ; and loſing 
it ſelf therein, and ftreining through their ſubſtance, 
as ſome Rivers in Af74ck, and in$pazrr, do in quick 
Sands, it is fuck'd up out of it by the Venous A:+ 
tery, where reuniting it ſelf, it runs together again 
into one Head, and one Stream, and breaks out like 
a Torrent into the left Ear again, and into the left 
Ventricle , and fo round continually, galloping in 
great poſt hafte, (to do what no Body knows,) to 
the quantity of more than two thouſand pounds 
a day ; which is as much as would run out of a 
Pipe of about' a quarter of an Inch bore. This is 
the State and Account of their - Opinion and mine, 
And if they find any thing is wanting to this 
Account, let them ſupply it themſelves ; for the 
truth is, this Notion is ſo far from being brought by 
rhem ro its perfeQion, that they are not yer fo much 
as agreed on the main thing, to wit, the cauſe ef- 
ficient of the motion of the Heart ; each offering a 
new oze, and finding fault with the old : And the 
laft to ſtop the holes which the firſt have left 0- 
pen, denying what theſe attirm : and all ſay fo ma- 

thi ich are ContradiCtory, as by the Con- 
rents of the fixth Chapter it will appear, that it is 
no caſte rask to reduce them to a Head. 

4. The Difference herween -q and the Miſtake 
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; of one ſide,confiſteth eſpecially in that one fide af- 


firms that there is Blood in both Ventricles, the 
other in one only ; one ſaith that nothing but Blood 
paſſeth away from the Heart, and the other adds Spi- . 
rits; one that ſuch quantity of Blood paſſeth through 
the Lungs and Portals, or Vatoue of Arteria Ve- 
noſa and Arteria Magna, which neither of them can 
hold, or however, can tranſmit ; the other is for no 
more than that which is daily made, which the Lungs 
and Vatoule can well contain and admit : one. that 
the Heart expels Blood, and drives it through all 
the Veins by a Force and Faculty the other ſhews 
it hath not, and which would not be capable of 
driving it at the rate which they ſay, tho” it had it; 
one that both Yentricles expel and drive Blood at 
the ſame time, and contribute together to the Dila- 
tation or Dzaſtole of the Heart; and that the Moti- 
on of it cometh from its Contraction, the D:aſtole be- 
ing but a Return of the Heart to its State, or a Mot 
Reſtitutionss only : whereas the other denys thoſe 
three things altogether, and ſaith the Blood is ſuckt 
up by the Venous Artery and the Lungs ( when they 
dilate) from the right Ear of the Heart, fo that it 
needs not expel any Blood from that Veatricle ; 
that the ſwelling of the Heart comes but” from the 
left Ventricle, ' which is placed in the middle, the 
Heart ſeeming to be made wholly for it, as Harvey 
himſelf grants and confeſleth in his 17 chap. pag. 95. 
and that its Motion is both a riſing and a falling, 
to which. end Fibres may ſerve, without making 
Nerves of them with Learned DoGtor Lower : 
which Fibers ftretch and relaxe whilſt the Flaſh is a 
rifing and diſtending of the Heart,and whilſt the Spi- 
rits which fovy from the Flaſh or Flame in it are a 
paſſing out of it into the great Artery. And there 

being. 
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being in the right no light, Flame, or Flaſh of Life! 


and no Spirits - proceeding from that Light to paſg 


away, there is no ſuch Expulſion ior Dilatation'in 


it or from it, as inthe left. And it the Reader will 
Judge as he ſhall read and go on, he will eafily 
diſcern on which fide the Miſtake lyes: 


The Third Chapter. 


The chief Ground of the Miſtake, and 
the way which the. Author will take tg 
r ectify it, . | 


RYE the- Diſpute atfiſeth chiefly from this 
» their Miſtake, to wit, that in DifſeQion finds 
ing Blood in both Ventricles, they think it is al- 
ways there as well when the life prevails, as when 
it is overcome : and ſeeing that the Blood moves; 
and that ſomething doth always paſs into it from 
the Heart, they think that the ſame is Blood ; and 
that there is nothing elſe paſſing with it and mo 
ving; and ſd conclude with Harvey, that this 
Blood being ſent forth in far greater quantity 
than the Aliments produce, and then 1$ waſted 
and ſpent in nouriſhing of the Parts, it muſt needs 
return again, and go round continually, left ir 
ſhould, like Exripzs, ebb and flow, dance up and 
down, and weary it ſelf in vain : But, if I thew tully, 
I.) Thar the Motion in the Blood is-not trom the 
lood it ſelf, nor from the heart, either by the ex- 
pulfive Faculty, all of them afcribe 10 its or by 
its beinga Muſcle, as Dr. Wilts, Lower, andiome 
others will have it. (2.) T = they are Spirirs, 
| 2 nor 
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not Blood, which paſs away from the Heart at eve- 
ry Pulſation : the Heart containing no Blood at all 
in the left Ventricle whilſt the Body is in Health ; 
and therefore ſending forth none. (3.) That there 
is no efficient nor fhnal Cauſe of the Blood circu- 
lating at their rate : and /aſtly, If 1 ſhew an ade- - 
quate Cauſe for all the Phenomenon can ſhew, that 
will anſwer not only to a Motion in the Blood, 
(which is all their Cauſe can do) but to the diſtinct 
Motion of the Heart by Intervals,(which their Cauſes 
cannot do.) I hope, or however have Ground to 
hope, 1 ſay, that every Man of Parts will grant 
that their Concluſion, and the whole Hypothehs it 
{If is quite out of doors. | 

2. And without going further, common Senſe it 
{elf, without the help of Experiments or Authori- 

, ſhews them, tnar ſince all Motion ceaſeth in thE 
_ and in the Blood, as foon as the Body dies, 
and laſteth bur during Life, they do not move of 
. themſelves, but by that which comes with Lite, and 
goeth away when we Die, to wit, the Viral Spirits, 
which the Blood doth abound with ; and which a- 
riſe in the Hearr, and go from it to the Head, and 
into the Blood alſo direttly at the fame time, with- 
out rifing ro the Head z and returning down 
from it. We have the Authority of Hippocrates, 
Galen, Foeſixs, and many more, for the Coldneſs 
of the Blood, and its Incapacity therefore of Heat 
and Motion, but by accident, from that which Heat 
and Motion'come from. Sangurs, ſaith Hippocrates 
in Lbello de Corde, non calidrss natura ſua, ſed ca- 
leſcit. Galen in 7ib. primo Salub. ſaith, The Blood 
bath much of both the earthy and watry Subſtance 
7n it, therefore is cold of it ſelf, and ſo moves not 
v1 it ſelf, tor all Motion goeth with Heat ; and & 

hat 
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hath neither Motion nor Heat in a dead Body, but 
grows cold and ſtands ftill there ; whereas it is hor, 
and thin, and moveable inliving things, per Accidens, 
faith Foes; Preter naturam ſuam, faith again the 
ſame Galen hb. de Tumoribis, quod beneficio Spiri- 
tuum incalefcat, & eorum impetu motuque agttetur : 
all Motion, as | ſaid, and Impetuofity in the World 
coming from them, and that of the Blood there- 
fore, and of the Heart and the Parts ; as by Expe- 
riments drawn from the Inventors themſelves ſhall 
be made out in the next. | 

3. Harvey, Walzus, Willis, and all but Doftor 
de Back, own theſe Spitits in the Blood, whither 
they go from the Heart ; for from whence can they 
come elſe, iince the Blood is of ir ſelf a cold and 


, Congealed thing, which having them not it ſelf; 


cannot give or produce them? And it is ſtrange 
theſe great Men, with all their Ingenious Tribe, 
ſhould own Spirits in the Blood, and that the Heart 
and the Blood move but whilſt Lite ſubfiſteth; an 1 
yet ſhould take no notice of either Lite or Spirics 
in treating of the Motion of the Blood and of the 
Heart : but fall ſtraight upon the Parts, to wit, the 
Heart, and its Nerves, and the Blood and its Veſ- 
ſels., and catch hold, ſome of its Muſcle, 
or its Mufculoſity ; ſome of a force in the Blood 
from an imaginary Faculty of expelling in the Ven- 
tricles of the Heart; and ſome of any rhingelfe, ra- 
ther than have any thought or regard for that thin 

which they move by, to wit, Spirits : and ſhoul 

be ſo much in haſte to vote tor their Invention, and 
to aſcribe to the Blood the ſwift violent Motion 
which they fay it doth run with, as to over-ſee the 
Cauſe and Agent of all Motion and Tmperuofity in 
the World..to wit, SpIrits, which all lmpetizs COMes 
| B 3 from, 
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from; (whence Hippocrates calls them Impetum far 
tientes ) and neyer ſo much as ask theſe Queſtions, 
Per quid, ad quid; to whatEnd, and by what Cauſe 
efficient the Blood ſhould moye and can move 77 
tirculum to the Quantity, and with the Swiftnelſs 
they fay it doth : and this whilſt they ſee themſelves 
{ſuch other things in the Blood as are moſt evident 
Proofs, not only of the being of theſe Spirits in the 
Blood, but alſo of their. being the true Cauſe of its 
Motion. 

4. It is true, that both W:/!:s and Lower allow 
of them, in making the Heart a Muſcle, and endea- 
vouring to proye that it moves, as other Muſcles, 
by the animal Spirits : but theſe are in, and muſt 
come from the Head into the Blood ; whereas they 
that move the Blood, being in the Blood' it {elt, 
and arifing in the Heart, come from the Heart into 
it, and by no means from the Head ; nay, ſupply 
the Head it ſelf, and the Brain with their Spints, 
which become Animal there, thar is to ſay.,#ft ro be 
Inſtrumenta Anime; Tools of the Will of the Soul. 
For the Heart doth, like the Sun, which ſends his 
Beams or Spirits upwards as well as downwards 
rhrougt the whole Circle of Heaven, ſupply the 
Brain and the Blood. at once with the ſame Spirits, 
which in the Blood are Vital; and in the Brain Anir 
mal. This, 1 ſay, theſe great.Men, being unwillin 
to ſee, take no notice that Spirits in the Heart an 
11 the Blood are Viral, not Animal , ( being (as they 
grant) to ſeed and convey Life to the Parts) and 
that the Blood is Vital but as being the Vehicle of 
the fame Vital Spirits ; and this their oyerfight is to 
rv end rhey may deduce their Circulation, from 
*2 ic thar move the Muſcles and the Parts. 
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The Fourth Cha pter. 


Shews from the Authors themſelves of the 
new Hypotheſis, the Exiftence of Spi- 
rits in the Blood and its V, ets : and 
a Motion of the Blood by their means 
independent of the * Motion of the 
Heart. 


OW theſe Spirits, tho* the Cauſe of the Mo- 

tion of all things, and conſequently of that 
of the Blood and of the Heart, being not only taken 
no notice of by thoſe Men, but their Exiftence be- 
ing diſputed by ſome of them, of the Corpuſcular 
Fribe ; I think it convenient to ſhew here, l to they 
exiſt in the Body, and the Blood, and that they im- 
pel the Blood, and cauſe a Motion in it ; and 
i to ſhew this out of their own Authors 
 1.. Great DoCtor Harvey himſelf in his Proem,: 
pag. 5. owns them to be in the Blood ; No Man can 
deny, faith he, that the Blood, as Bleod, and as it 
is flowing in the Veins, is both 1mbued with Spirits, 
and ſwells in the Arteries with a greater ſlore of 
them than in the other Veſſels. And grants, that 
they are Viral and not Animal Spirits: ſaying pag. 
51. That all the Parts are quaickened, nouriſhed and 
cheriſhed by the Blood being made warm, vaporons, 
Yet without 
confidering whence they come into the Blood, and 
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what they have to do there ; he drops them there, 
and goeth on in his way of Expulſion. 

2. Do&tor Wilts not only contet{eth them in the 
Blood, but allows a Flammz#/a in every part of it ; 
which is more than bare Spirits: for a Flammula 
implies both the Spirits which it is compoſed and 
formed of, and their kindling or breaking our into 
2 flaſh or flame, which they never do but when 
they gather in quantity : and that in the left Ven- 
tricle, but not in the Blood at all : that Light which 
1S in the Blood being but the Beams of that which 
Aaſheth out in the Heart, by a Coacervartion of the 
Spirits in that. part, as ſhall be ſhewed in its place 
and thence diſperſeth again in the Blood and its 
Veſſels, where therefore it can not ſhire. 

3. The Spirits, ſaith Wa/aws, called Viral, by 
feaſon that they come out of the Heart, cam San- 
guine permiſii, move with the Blood, eadex ratione 
moventur, or the ſame way from the Heart. And 
therefore are in the Blood, fince they move in and 
with it. 

4. They grant all with one accord, that the Blood 
in the Vellels near the Heart is Spiritual, hotter, 
thinner and more full of Steams than that in the 
Veins which are more remote from it, ard is made 
moveable by it. od fit, faith Walzus, 4 /piritu- 
um majori minortive copia, prout magis minuſuve Sans 
guts @ Corde diſtat. Spiritus Fluxionem atque mo- 
1:4M exbibent, faith another of their Tribe z percei- 
ving that the Blood ſtands, and congealeth and 
grows cold when it hath loſt its Spirits. 

5. That theVeſlels near the Heart pulſe and beat,the 
2rhers not; becauſe thoſe being nearer than thele to 
the Seat of Lite and the Store-houſe of Spirits, thoſe 
become more expoſed to their Impetzs and rorce, 
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than theſe which are more -remote.and receive aForce 
from them, I mean; from the Spirits, - capable ta 
make them beat : which Force growing lebs and leſs, 
as it removes from the Heart, and comes to remoter 
parts, is too weak to make thele beat, when ir is 
come They them. is ft UA. 

6, grant, {1Jarvey among them 'pag. 04g 
and 106, That he Reaſon the Tunicles of the Ar- 
teries are thick, and ſtronger than in the Veins, is 
the ſame, vzz. to refit the great Force and Violence 
they are more expoſed ro, than'other remote Veſlels; 
and to hold in the Spirits, that they may not fiveat 
away, as they do through thinner Skins ;z and there- 
by may be convey'd as far as necellary. Harvey 

wns the Force of that Impulſe, tho” he derives it 

om another thing than we; but as 10on as it ap- 
rs, that the Heart doth not expel, -and that the 
zpirics, not Blood, is that which comes ont of it, 
It will be clear that this Force proceedeth from the 
Spirits z and that Spirits exift there, and occaſion 
thar Motion. | 

7. That Air and Blood run and flow out of a cut 
Artery witha continual Motion ; (it is Harvey that 
ſhews this pag. 3. of his Proem) and fo are there ro- 
gether, or they could not both come out. Now, 
the Air being it ſelf Spiritual, and a Spirit z or 
however the Vehicle of rhe Spirit of the World, 
which cometh down from Heaven : ir is the ſame 
as to grant. the Exiſtence of Spirirs in the Blood, or 
with the Blood. 

8. That Vera Cava doth beat whilſt the interja- 
cent Veins, through which, according to them, Mo. 
tion ſhould come into it, and the Venous Artery it 
ſelf, tho' an Artery and that brings Blood to the 
Heart: as well as Vera Cava, do not Leat, ( Harvey 
him- 
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himſelf faith ſo of that Artery pag. 104.) which 
ſthews that this Impulſion and Beating of the Cava 
comes not from that of the Blood, but from ſome 


Other Agent, (to wit, the Spirits in it,) than in all. 


the other Veins; which Spirits come into it from 
the Chylzs and the Victuals, being more diſligated 
and looſed from their Matter, and ſo a&ting more 
freely and powerfully in it than in the Vena Porta : 
whereas all the other Veins and the Venous Artery 
being remote from the Heart, and having not this 
ſupply of Spirits, cannot ſhew it by a Beating and 
Motion. d 

9. That the Veins and Arteries, when bound, 
ſwell to a Hardneſs, and feel hard in that Swelling, 
which cannot come from the Blood without the 
help of Spirits: Nox enim tend: poſſent in talem 
duritiem, and eſpecially upwards, as Wales him- 
ſelf ſaith, a renur /iquida Sanguints materia, niſi a 


ſpiritibus ſurſum impelleretur. 


Io. That rhe Veins cannot let out Blood with- 


out a Ligature, but the Arteries doit ; becauſe thoſe 


have not Spirits in them enough to drive itz where- 
as theſe have.a great many, which make out their 
way themſelves in their progreſſive Motion from 
the Heart to other parts; and carry along with them 
their Vehicle, orimpel it with Impetuofity,according 
to their nature, (which is 7mpetum faciens) whence 
it guſheth and leaps ont of any cut Artery with- 
out any Ligature. But the Blood in other Veins 
being-not ſo Spiritual, cannot run out of it ſelf; 
irs tew Spirits being not capable to impel it, ex- 
cept they be reſtrained, and by that Reſtraint gather 
and mutter up Strength enough together to 1mpel 
it.  Whence, when a Vein is cut off, ir ſhrinks in 
and the Blood {tops ; whereas in an Artery it hap- 

pens 


— 


_ St. 


(27) | 

pens quite otherwiſe, all the Blood in the Body run- 
ning out when it is cut, in leſs than half an hours 
time : as Harvey faith pag. 57. 

- 11. That by the Experiment pag. 66. of Harvey, 
of looſing the Ligature when the Arm is bound up 
ſtreight, or, as he calls it, changing it into a middle 
one, they ſhew us the Exiſtence and Motion of the 
Spirits in the Blood and Arteries, tho* unwilling to 
name it.; his Obſervation being, One mght ſee the 
Heart and Blood ( the Impediment , ſaith he, being 
as it were removed) enter in by Pulſation, and ſome- 
thing breathed into the Hand from the Arteries, and 
diſperſed all over that part immediately, it being 
on a ſudden heated and ſwelled by ir. That ſome- 
thing breathed into, and accompanied with Hear, 
what can it be but Spirits? for nothing can be 
breathed but a Breath or a Spirit; and the very heat 


denotes the Spirits. there in Motion : and this ſud- 


den Intruſion and Heating is an Effe&t and Proof of 
their Impetzzs, and flaſhing out, as it werez the 
Blood being incapable of moving, and of heating, 
and caufing ſuch ſwelling without the ſaid Imperes 
of the Spirits within it, 35-5 

12. That the Heart being cut out of the Breaſt, 
and to pieces, it moves for an hour after-diſtinCtly, 
if it be whole': ſee [7arvey pag. 61. but however a 
good while when 1t 1s cur to pieces, and the pieces 
beat and wriggle like the Fleſh of a Viper which is 
flead alive and cut after all the Blood is gone, and 
when they have letr bearing, if they be gently warm- 
ed, they begin to beat again : which comes firit, 
faith Wales, from that the Spirits rherein, a ca/ore 
vegetiores faiti melius et cauſe poſſunt inſervire que 
:n Corde Pulſum facit. Secondly, That Sprritzs 172 
carne Cordis contents & queritans exitum exemp- 
E 24 
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ras & diſſetas a Corde partes movet : whereby they 
own both Spirits and the Motion of the Heart by 
them, and not from the Blood, nor by its Nerves 
and Fibres ; for being cur to pieces with the pieces 
of the Heart, how can they draw any more, and 
cauſe the Heart to contraCt ? 

13. That upon the Syſto/e the Heart grows pale 
and whitifh, but red and fiery again upon the Dza- 
ftole ; which comes not from the abſence and the 
preſence of the Blood, which Harvey derives it 
from ; but from that of the Spirits which flaſh in 
the Dzaſtole, and pervade every Pore; and then re- 
tire and paſs away in the Syſtole, appearing there 
in the Heart, and diſappearing again, as in the Lips 
in the Face, and in the privy Members in caſe of 
Fear, and Anger, and Shame; and Luft in the 
Jafſt. For tho' they .commonly ſay, that the 
Blood flies in the Face when we Bluſh or grow 
Angry, yet it being a plain caſe that it 1s not 
Blood which makes the other red and fiery, for no 
Blood comes into it when it encreaſeth in Bulk, but 
{tore of Spirits only ; we may conclude the ſame 
thing of the Face and of the Heart; eſpecially ſee- 
ing that there is never the more Blood in any infla- 
med Part for its looking very red ; nor the lels in a 
pale Face, for its looking wan and pale: the Spirits 
and the TinCture in ſound Blood being the cauſe of 
the Redneſs of the Face by their Irradiation. Nei- 
ther can the Blood appear through the thick and 
mally fides of the Ventricles of the Heart, tho* ne- 
ver ſo full of it, as it doth through the thin Veins; 
which yet look blew, and not red : nor can the Blood 
penetrate 1o tar into the Subſtance of the Heart as 
ro be keen, and make it look red without; this pe- 
netratiye Virtue belonging to the Spirits ; _ 
wit 


* —_—_—_— 8 


o 


(29) 
with the Blood boils and ſparkles; aud whereby tors 


ſua natura ogitatur :, faith the Prince of Phyfci 


14. Add to this that by-ſfaying pag. 74. That if 
in Pleboromy any Pathion of. he Mika ch cau- 
ſeth Fear and Swooning, intervene, the Blood will 
ſtop, and run out but drop by drop; they do tacte- 
ly confeſs that the Blood moves, goeth and ſtops. by 
the means of the Spirits ; for how can any | 
of the Mind have an Impulſe and Influence on the 
Blood and the Heart but by their means? as ſhall be 
ſhewed- in anſwer to Do&or de Back's Reaſons. 
And it is the Mind moved by the Imagination of 
that which ſhe hopes or fears, that doth either ſtrike 
a damp upon them, or ftir them up : nor is the 
Blood ſuſceptible of Fear and Sadneſs, or Joy. As 
the Bloed leaps from the Heart and the Arteries, 
when cut, by the means of the Spirits, and moves 
by them in the Veins after the Heart is cur off and 
taken from the Body ; ſoit is for want of them, or 
of their FunQtion, therefore, thar it ſtops its Courſe, 
and comes from the Veins bur drop by _ 

15. And in fine, they confeſs all that the Parts 
grow lean, and ceaſe to receive their Aliment when 
the Arteries ate bound ; Izhibito aligue modo per Lie 
gaturam influxu Spirituum, ſaith Waleus, the Spi- 
rits being their true Aliment: for A/imentum non eſt 
tale, faith Hippecrates, antequam in 1erues vepores 
convertatur. And 1o it follows trom hence, that 
as the want of Spirits is-the cauſe of rheir Leanneſs, 
ſo the abundance of them is whar makes thema far 
and plump. And this ſhews their Exiſtence and 
their Motion from the Heart, through the Blood 
into the Parts, to feed and to make them fat, all 
Fatneſs coming from them, as appears from that it 
yields a Flame, and burns all away, as all ſpiri- 
rual things do. 16, Al! 
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16; All theſe things, and many ſuch, too long to 
be brought in here, which are Proofs and Arguments 
of Spirits in the Body, moving the Heart and the 
Blood, they ſee, I ſay, and own; nay, make uſe of 
them themſelves in anſwer to Qbjettions, and to 
prove their own Notions, ( for they are all excerp- 
ted from Waleus and Harvey, and are their own Sug- 
geſtions :) But it ſeems they are ſo-fond of their 
darling Invention, that rather than to forego, 


' Que authorts tacitum pertentant gaudia' pettus. 


the hopes of being Authors, which ſo tickleth their 
Fancy ; they ſhut their Eyes againſt them, and whilſt 
they deny Motion, by taking away the true and the 
only Cauſe of it, they eſtabliſh a new one which 
never was li Nature ; and cry out an Egynxa of 2 
thing which exiſts but in their deluded Fan- 

- And without Cauſe efficient of their new-found 

tity, they declare right or wrong for it ; and right 
Or WIORg Will make it out of the Blood and its Veſ- 


_ ſls, ſticking there without turther Enquiries ; and 


without raifing their Thoughts higher tor the Cauſe 
of it, than what they can teel and touch, they con- 
clude as Children do, that the Blood and the Heart 
move, becauſe they ſze them moving ; as if Lite, 
Heat and Spirits, and all that they own themſelves, 
were nothing to their Motion, and were not to be 
tboughr of, whilſt they have the Cauſe of it under 
Contideration. 
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The Fifth Chapter. SM 


A further Proof of Spirits in the Blood, 
and in the Heart , from others than 
their Authors. | | 


Aving ſhew'd from their Authors the Exiſtence 
| of Spirits in the Body and the Bloodz and: 
their Influence upon the Blood and all its Veſſels, 
it will be neceſfary for the better convincing of thoſe 
Men that know no more of theſe things than what 
they hear, to demonſtrate thoſe two things, by Rea- 
fons drawn from Nature, and from the Authority 
of others than their Authors. 

1. And firſt, all Ancient Authors, and moſt of 
the Modern ones are unanimous in it: And Moſes, 
one of the firſt, and who-was a'Scholar bred in the 
Egyptian Learning, and ſo knew what was: Senſe, 
faith, That God a 247 into Man the Breath or 
| Spirit of Life, and gave Life by that Spirit. Gem, 
2.7. Which is called ever ſince, of a!l, the Spirit of . 
Lite. And faith further, That the Blood, (which ac- 
cording to St. Fohns 1. Ep. 5. 8. being the third in 
order, anſwereth to Gods Spirit) is the Vehicle of 

the Life of Man, nay. the Life it ſelf. Gen. 9. 5. 
as containing the Spirit that gives Lite and main- 
| tains it. | 
| 2. And St. Paul, St. Fames, and Chriſt himſelf 
Teach, That the Spirits give Lite and Motion, 
quicken, and keep the Body alive. 7oÞ72 6. 63. 2 Cor. 


3- 6. all things dying without them. and wy into. 
ecay 
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decay when they are bereft of them. Zam.2.26.P/c104. 
29. 30. And the ſame with all Wiſe Men, make 
mention of the Spirit, and of the Soul and Body. 
1 106k. $43, 

2. Bur ſuppoſing Chriſt, St. Pal, St. Zames, 
and Antiquity, and the Inventors themſelves, under- 
ſtood not what they ſaid, or Spake after the nfual 
manner and common Notion, the laſt may ſee them 
themſelves, and by their own Eyes convince them- 
ſelves of their exiſtence in the Blood and the Body, 
if _ will but look upon the ſteams that rife from 
the Blood, and from their Legs and rheir Arms and 
'theix Hands when they are hot, and put them out 
of their Bed in the cold Air in Winter; thoſe ſteams 
being but Spirits ifſuing and exhaling at the Pores 
with their moiſture, which they never go withour, 
but carry along with them, and turn it tro a Vapor 
that they may raiſe it with them. 

4. And it they will not believe that God breath- 
ed into Man the Breath"or Spirlt of Life, they may 
ſee we {till breath it, and Live by breathing it in, 
and Dye without Remedy when we are kept from 
the Air and the Spirit it tranſmits; and as foon as 
we draw it no more in, orrefpire: And they may 
{mell it befides, when let out at the back Door, or 
coming our at the Mouth of one hath a ſtinking 
Breath; and taſte it and feel it too by its hear, and 
the fwelling it producerh 1n the Veins, and its paſ- 
ſage under their Fingers in rhe Arteries, and by eat- 
ing things Toothſom and pleaſant to their Palate. 
Tanta enim omnibus Spiritus neceſfitas, ut ft abſque 
ommubis cibrs per plures dies Vitam dacere poſfent, 
ipfis pereandun fit fiqins Spiritus vias exrguo tempore 
ineos intercludat : Spirnum acciprmats tam Ore quan 
Narihus. gar ad Cor delatus in Gries urns Venmri- 

culo 
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tulo majori quam in dextro aſſultu mpetit et prov 
pulſat ; unde non mirumeſt, continues ps 
cum non niſi Spiritus et der in ſiniſtro Cordis coh- 
' Ceptaculo quidem contineatur, id efſe a Natura ſolt- 
dius conditam, ut magis accommodum ad | impetum 
ejaſdem Spiritus ſuſtinendum ; atque calidi robuf 


 melius aſſervandum than the other, which/being mol- 


hor & laxior, ts fitter. to contain Blood, as it doth-y 
and is therefore called by Anatomiſts, which knew 
well the difference between them, Sanguineus. 
5. And whatever they believe, it is. certain, that 
the World, having, its Being from God, who is 4 
Spirit himſelf, 7obx 4. 24. mult be Spiritual alſ9 
in its Birth and Beginning, and draw its Original 
from inviſible Principles, that is to ſay, from Spl- 
rits; as the Heathen own themſelves, amongſt them 
Lucretius. And accordingly we read, That the Spi- 
xit of God was upon the tace of the Deep; and ris 
ſing from the Centre, wherg God was breathing ir 
out towards the Circumtference.; not fluttering, oyer 
it, as thoſe that know little of God, and of his 


Works, tranſlate ir; for God is in the Centre, and 


the Centre of all things : and as he hath produced 
all the Worlds out of himſelf by the Virtue or 
Spirit, which iſſues always from him, P/a/. 23. 6, 


Lyuke 8.46: ſo he hath produced this from the Breathy 


riſing from him, as from the Centre, upwards. This 
Spirit thus infufed from God into our World, is that 
which gives Lite to it, and to all things within ir ; 
and is the Cibus Vire of all its living Creatures, as 
proceeding from the Mouth of that God, Mer. 4. 4. 
chat zpbolds them, Heb. J. 3. that is, gives them 
Suſtenance. And it comes down from Heaven in 
the Air and the Water z whence it goerh iuto che 
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Earth by its Chinks and Creviſſes at the bottom of © © 
| the Sea, with the Water its Vehicle, of which Mi- 
j nerals are made; and coming down from Heaven, 
E700 it brings both Food and Healing to the Soul and 
| the Body. The Spirit thar heals the Soul, or brings it 
Health or Hea/ing,being theWings or Efflux of the Sun 
of Righteouſneſs, Mar. 4. 2. and diftering from thar 
| which comes from the Sun of this World, but in 
| degrees of Pureneſs ; this being mixt with Water ; 
| but this unmixt, pure and fimple. That which was - | 
! breathed in Man, Ger. 2. 7. being but ' the ſame | 
with that which was breathed in the World, ch. 1,2. | 
- <a thefe Spirits but one and the ſame Spirit of Þ} 
God. | 
6. The Steams rifing from the Blood, and from 
l the Limbs, when {wearing, as it is ſaid in the 234 
Paragraph of this Chapter ; and the very words 
themſelves ( which are the Work and Effects of the 
Spirit- of the Heart {ene forth, - and beating the Air 
by the Agitation of the Tongue within the Mouth, * * : 
as appears irom that the Voice, is according to the *®þ 
Strength of the Body, high or low ) are ſufficient 
Proots of the Exiſtence of the Spirits within us the 
little World ; as all fermented Spirits of Herbs, 
Corn, Sugar and Wine, made ſo ſubtil and refined 
by often rectitying or ſeparating their Flegm, that 
when caſt up in the Air, they will not fall down a- 
gain, are the fame in the great World. By their 
Heat, we caa feel them when they come down from 
the Sun; and irom the Fire or Heat of any living 
Creature. Every Candle burning and ſending forth 
of its Rays, Intlammations and Swellings, Anger, || 
and Bluſhing for Shame, and Luft burning in the 
Parts ; all Odours, fweer and ſtinking, Exhalations 
aud Vapours, Magneriſins 4nd Symparhies ; lols of {| 
vtrength 
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Strength by hard Labour, ſwooning Fits, the Palfy. 
Fear, which come for want of Spirits, proclaim a 
their Exiſtence. And in fine, faith an Author, I 
Phyfica & tota rerum nature Anthores ſemper Spii 
ritzxs allegandi ; Vita Morbzs, Sanitas, & totus vis 
Jibilis mundus ab his regitur. Et nullam naturalis& 
preter naturalis attionis ſolidam cauſam reddere 
potes, nift ex Spirituum eſſe ſeu Eſſentia. 
7: Quere. What is a Spirit? Anſwer. Ir is X 
Subſtance invifible, immaterial, ' incorporeal , and 
fimple and pure, or unmixt in God : bur in the 
World, where it was at firft mixed with Water; 
Gen. 1. 2. it is become a Concrete, and hath the 
three Dimenſions which all other Bodies have. And 
in every Body it is a Spark of that which God in- 
fuſed in the World, and into Adam's Body; the 
Subſtance of Subſtances, that aCtuares all Subftance, 
being that alone exiſts, for God, of whom thar is 
faid; Exod. 3. 14. is but a Spirit himſelf; and all 
other things vaniſh in a while, and diſappear. 

8. Of Spirit and of Water reſults Matter, Earth, 
Body ; theſe three things being the ſame, produced 
by the fame means, vzz. by the Spirit turning the 

ater.into Vapour ; then, by working upon ir, in- 
fpiſſating ir to Oil; and concotting ot that Oil, or 
that Sulphureiry, by continuing to work and att 
longer upon it, into a Salt or Body ; for ejws ope 70+ 
tum cum toto compattum eſt ; which Salt is Earth, 
and Matter : faith DoCtor H:ppocrates, who makes 
Water and Fire, that is, Warer and Spifir, (which 
he calls 29% tuou}or, and fairh; that frewt 18918 ex 
mnternis rerum Spiritibus eltentur, fic & grits iterum 
in invifibiles Spiritus reſotoutur ) the firtt Matter of 
the World. Zero made God and Matter the tw& 
Principles of all things ; which is very ſound Dos | 
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fine : for God being a Spirit, and this Spirit the 
Subſtance, and Ground, and Stock of all things, all 
things muſt proceed from it, and Water joined with 
it, (which is the other Principle) makes Matter, as 
I faid : the Matter of all Bodies being a Concrete of 
both God and Water, at this rate. And the Truth 
is, that Nature is buc God himſelf Naſcens, or 
bringing fofth of himſelf: God is not art all cut off, 
nor 1o- tar gone from his Works, as the Corpuſcular * 
Tribe, which are Heathen, imagine. Agua diciur 
quaſi @ qua fiunt omnia : all things growing toge- 
ther out of it, and God's Spirit, working always 
upon it whilſt in the form of Vapour, and giving 
it a cloſer or a more compact Texture. * 

9. Take May Dew which harh been long circu- 
lated in the Air, by rifing and by falling often in a 
hor Summer ; this Liquor ſo ſublimed, which is as 
clear as Cryſtal, ſhould have neither Salr nor Oil, 
yet in five Pounds of it it yields three Spoonfuls of 
Oil, (which burns like all other Oils) and a pretty 
deal of Salt, diſtilled in Aſhes or Sand. hence 
comes this Oil and this Salt in this circulated Dew, 
which by its Circulation ſhould have left them both 
behind; but from rhe Spirit in it, that work*t upon 
xs Vehicle whilſt in the form of Vapour; and rhic- 
kened it by degrees to an Oil, and to a Salt: neves 
found in Snow or Hail, tho' but a Vapour them- 
ſelves contain'd in the Atmoſphere, and congealed 
by the Cold ; becauſe being congealed, the Spirit 
they abound with, is bound up in them alſo, and 
{0 benumnid by the Cold and aſtringent Quality 
that predominates in them : that it cannot work 
12 them ; and produce a Salt and Oil. 


Io, To 
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10. To conclude, they may gather from that 
there is neither Pulſe nor Breath in any Creature 
but whilſt they live-and draw Breath, that the 
Breath which they draw in doth contribute to their 


Pulſe and Motion, and is in them. Eſpecially, ſee- 


ing that we are refreſhed by Sleep, and by taking 
Reſt and Breath when we run faſt or work hard; 
the Spirits which we had loſt, and had within us 
therefore, being reſtored in Sleep, becauſe we breath 
freely then, and ſuffer no loſs of them, as we do 
when we work hard. | 
11. From theſe things, and the Roughneſs which 
is in the left Ventricle, (which. is rougher than the 


- Tight, being crumpled almoſt like Arteria Aſpera) 


they may conclude upon Air and Spirits in thar 
Ventricle ; that Roughneſs being cauſed by the Air 
which we breath in, coming by pufts into it, and gi- 


_ ving it that Figure whilit its Subſtance is tender ; 


that Air making its Subſtance as it were to undu- 


late and configurare it {elf, as Water doth when fro- 


zen whilſt the Air agitates it: or it may proceed 
alſo from the flaſh riſing in it by Pufts, and by,In- 
tervals, as ſhall be ſhewed hereafter. The Realon 
Hippocrates gives of this greater Roughneſs in the 
left than in the right, is, that the left cont17297, faith 
he, 1znem innatum, & ita eft trabend: fucultate 

reditum ; drawing the Air to feed it, as all other 
Fires do. Whereas the right being not the Sear of 
the innate Heat, nonmultum almolum acrem ad ſe 


" grabit , nec, quia imbecillus, cum aſſultu impetit : 


and therefore remains ſmoother, like that of thoſe 
Animals, which having no Lungs, breath nor. 

12. And likewiſe from that the Lungs keep Pace 
and CONTI: with the Ventricles of the Hearr 
in their rifing and falling ; and ate patted in tte 
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(33) . 
tniddle by the Med:atinum, that like a double Bel- 
lows they may ſend out of both fides to both Ven- 
tricles of the Heart, the Air they draw in by turns z 
to which end the Valoule of the Venous Artery, and - 
of the Arterial Vein open and ſhut contrary ; to wir, 
one towards the Lungs, the other towards the Hearr, 
that theſe may ſhut and keep cloſe whilſt the other 
fide opens , from the which Correſpondence and A- 
daptarion of Parts, they may gather, I ſay, that the 
Air the Lungs draw in, is to be ſent to the Heart, 
to feed it and refreſh it, and that the Heart moves 
by it, 'and ſends it into the Blood ; and that the 
Heart and the Blood therefore have Spirits in them 
all Air containing Spirits ; and being, as hath been 
ſaid, the Vehicle df that Spirit which cometh down 
from Heaven, to the Center of the Sphere. = 

13. Well, what then ? what are all theſe Pream- 
bles to the Buſineſs ? 'Yes, they are, for they ſhew 
that there is a Spirit in Man, Fob 32. 8. in his Heart 
and in his Blood ; and that theſe Spirits being the 
Agent of all Motion, and the only thing that moyes, 
you ſhould take notice of them in ſearching into the 
Cauſe of the Motion of the Blood, and raiſe your 
Mind and. your Thoughts higher than the Heart it 
ſelf, and the Blood, and its Veſſels, (where you ſee 
the Motion is) in ſearching out that Motion : and 
Query within your ſelves, whether theſe Spirits 
might not have ſome Influence in it. For as tho? 
God had breathed no Spirits into the Deep when he 
Treated this World; and tho* we breathed none in, 
you run on with Expulfion, and expelling Faculties, 
by what, you know not your ſelves, as ſhall be 
ſhewed in its place : and as tho? there were nothing 
gone by Spirits in Natute, you turn them out of 
Piylick, (as others have done likewiſe of late in 
b] p == 63k Wo ; Divinity, 


a4 d » 4. ” . - 
4 
«& « » - BEN" = ” C 
( $ 9 ) 0 


Divinity ; fo that now we may. both liye and be 
ſaved without them, contrary to the Scriptures) and 
build a whole Theory of Nature, not in the Air, for 
then it were pretty well, the Air.being full of them; 
but upon nothing at all but Ch:meras and Conceits. 
Whata rare World ſhould we have, if in creating of 
it, God had taken your Advice! And ſome of you 
haye the Face to deny their Exiſtence, nay, and #n 
no better Ground than that they cannot ſee them in 
the Veſſels when opened. As tho* they could ſee the 
Air when it tofſeth up huge Ships, with the Waves 
they ride: upon ! and throws down Towers and 
Trees, Pulling theſe up by the Roots! and the 
Souls of their Patients flying away when they die! 
This is the Philoſophy of a certain Dutch Head-piece, 

called Doftor Zames de Back, and the Fruit he hath 
yielded to the Town of Rotterdam, tor the Penſions 


.. they gave him, to teach to Philoſophiſe. Bur yet 
which Dottor Harvey makes uſe of in his Proem, 


to the Heart 


for an Argument againſt the Air paiſ 
{aid in the. 


through the Venous Artery : as ſhall 


next. 


14. You Heathen Philoſophers, hear a wiſe Hea- 
then ſpeaking : Id omne guod celum & terram m- 
terjacet, ſpirnu refertum eft : Idque hyemis & efta- 
tis cauſa exiſlit , per byemiem quidem condryſes ugg & 
frigidum, per eſtatem veroleve & tranguilium. Quin 
etiam Lune ſolis & aftrorum viam Spiritts dirigit. 
Ignt enim Spiritus nutrimentum prebet, eoque pri- 
vatus ignis vrvere non poteſt , atque adeo perennis 
ſolis curſus, aerem perennem & tenuem eſſe fact, 
Quin & in mari ipfo Spiritus efſe quandam commu- 


' nionem, inquit, natantibus in ills, cuivis manife- 


ftum : ſine ſpiritu enim mbil vivere poteſt. Et 
Lune in eo fedes eft ac fundamentam : Dicque terre 
| FL  velicye 


bebiculum ;, neque quicquam ſpiritu eſt vacuum. Jo- 
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vis omnia plena. Atrque bes qiidem cauſa eft cur 
in omnib1s aer tantum poſſit. 1 hope there is more 


. Senſe in this than in your Particles of Matter, Ma- 


terialiſts, 


e —————— 


— 


"The Sixth Chapter. 


— 


The Lamensſs of the Reaſons, Arguments 


- - 


and C oncluſuons of all the C irculators. 


His ſeen their Over-ſights, or what they 
have over-ſeen, in treating of the Motion of 
the Heart and of the Blood, we'will now, to give 
2 gueſs at what we are to expett from the rare Ge- 
nius and Skill of our Circulators, ſee what it hath 
produced in drawing Conſequences, and making the 
Concluſions, which their new Diſcovery and No- 
tion is built upon. And 'we will begin by their 
Ring-leader, Harvey himſelf: and by that which 


hath been {aid of him in the laſt Chapter. © * 


+. Firſt, He faith in his Proem at the top of 
Pg 10. theſewords ; Why, when we cut up Arteria 
enoſa, can we find no Air nor Fumes, if Air and 
Fumes go through it  Becaule they are inviſible ; 
and tho” viſible, were gone through, and did not 
tarry within till your Eyes could perceive them ; for, 
pray. are they to be ſeen when they cauſe the Head 
to ach, and the Tongue and Throat to {well ? ' Fumes 
or 5moak are but Spirits exhaling from fome Mar- 
ter, which hath not Moiſture enough to make of 
It a Yapour, | FI, 2. Ang 


4 . a 
T's 2B X x 
=, hg p 


(41) | 
42. And he faith in the ſame page, If a Man cut 
the Wind-pipe of a Dog, being alive, and forcibly fill 
the Lungs with Air, then binding that Pipe, cut 
up the Breaſt ; be ſhall find great ſtore of Air in the 
Lungs, but none inthe left Ventricle and the Venous. 
a thee”; : therefore, faith he, if the Heart did enher 
attratt the Air, or the Lungs did Pulſe it through 
when the Body is alive, they ſhould have done it muth 
more in this ſame Experiment ; and ſome Arr would 
have been found in that Ventricle, &c. Yes, if you 
had ſhut the Door, that is, the great Artery, by 
binding of it aMo : ' for if you can bottle up Air in 
a Velfel hath a crack, or is open at one end, yay 
area great Apo//o above all your Companions : and 
if undigeſted Air was to be at any time admitted in- 
to the Heart! Qua enim ratione, faith the Great 
Hippocrates, ventus & er, cruda cum fint, in alt- 
mentum cedant F And tho' the Air did not pals. 
from the Lungs into the Heart fo faſt as into the 
Lungs, yet ir doth not exclude rhat thin Breath 
which cann't be withheld ; and finds its way through 
the Pores of rhe Subſtance of the Lungs, when the 
Body is in Health; as well as the Blood ir ſelf to 
the Venous Artery. Qwandiu corpus Stnum rft, eft 
forum, faich my Maſter, pervinm, & tranſpirabile, 
atque permeabile, ſpiritibus jcilicet : but not after it * 
is dead : and blowing in'ot crade Air, is enough to 
conſtipe it. ES | WS 

" 2: In the ſame Proem he faith, (to ſhew thar 
the Dia/tole of the Heart and Arteries cannot be at 
the ſame time ) if the Heart and Arteries be di- 
ſftended together z how can theſe draw trom the 
Heart, and the Heart expel and preſs the Biood out 
at the ſime time? Anſwer, And what needs one 
draw, if the other doth expel? and it m_—_ the 
'S [ s * . " eds trer 
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better for their being diſtended : and if the Force of 


the Heart is able to drive the Blood, as you ſay, from 
place to place ; I ſee no Reaſon why the Arteries 
ſhould not be always full and diſtended ? and what 
Occaſion they have to come to a Sy/7ole. 

4. By his own Hypothehis both the Ventricles ex- 

pzl Blood, and: both thruſt and expel it by their 

eating and Motion : and pag. 40. he faith, that 
the Heart brings forth the Blood out of the Vena Ca- 
va by the drawing, they are his own words, of both 
its Ventricles : and 1o by its Pulſation, and its Beat- 
ing and Motion brings it forth and transfuſeth it 
from the Vena Cava nto the great Artery , which 
is a peculiar way to draw by beating about z beſides 
the Contradiction of drawing and expelling by one 
and the {ame Action. 

5. In the ſame Proem he ſaith, that the Conſti- 
tution of both Ventricles are alike, thar both ſerve 
for the ſame Uſe, viz. to expel and receive, are a/- 
moſt all together, both after the ſame manner in their 
Form and Poſition, and their Parts, Veſſels, Por- 
tals, Ears, Fibers, framed alike ; and both of them 
equally full of Blood in Diflettion. But pag. 95, 


98. he faith, That the /eft Ventricle being placed 


in the midd/e, poſſeſſing the middle of it, ſeems 
to make up the Heart of it ſelf ;, and by reaſon that 
jt needs more Force to purſue the Blood further 
through the whole Body, it 7s ſtronger than the right ;, 
hath a Wall three fold thicker, and Fibers ſtronger. 
and more"in number than in the right ; and is fenced 
with bigher Ditches, and in fine, framed with ſo 
much greater Diligence, that the Heart ſeems to have 
been made for the leſt Ventricles ſake. Whereas 
the right doth not reach to the top, and is made up 
of a three times thinner Wall,. and 1s more capacious 
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for adminiſtring Matter and Nouriſhmont to the 
left , is ſmoother in its inſide, and hath no Fibers at 
all, orelſe fewer and weaker ; and ſeems, as it were, 
to be but a Servant to the left. How this agrees to- 
gether, let the Circulators ſhew. The Truth is, the 
lefc Ventricle is round and wrinkled within, bofled 
on the /eptum fide, or protuberating like the boſs of 
a Buckler : but the other is oval and ſmooth, or 
{moother at leaſt ; concave on the ſeptum fide, and 
full of ſmall holes 1n it, which go acuminating, and 
ending like a Funnel in the boſs of the other, for 
tran{mitring into it the thin Vapaurs and Spirits ex- 
tracted our of the Blood, which the right ( witneſs 
Harvey juſt now ) doth nouriſh him with, , theſe 
holes being in "the left ſo ſmall, char they are not 
ſeen. Then the right Ear is larger, and of a looſer 
Texture, and much ſofter than the letr : and the 
Veſſels coming out of the right, are two large 
Veins ; and thoſe come our of the left are two ſmal- 
ler Arteries. All which are ſtrong Arguments of 
two different Uſes; and proves, that n«llo modo, 
2ccording to my Maſter, /unt inter je jumiles. 

" 6. He ſaith pag. 58. that in Anatomy a great deal 
of Blood is found always in the right Ventricle, but 
very little in the left : whereas pag. 8. he 1aith, that 
both are found full of Blood ; and peg. 27. he found 
no Blood in either. | en! 
+ 7. Pag. 3. of his Proem he ſaith, That in the /e- 
#jon of an Artery the Air comes out of it with the 
Blood by a continual Motion , nay, and that Air, 1 
add, ſometimes blows out a Candle ; but pag. 5. he 
reacheth, Thar Blood and Spirits make both but ong 
and the {ame Body, as Whey and Butter in Milk, 
and that this Body is Blood ir ſelf, ard nothing bat 
Bload, Which it ſo, how comes that Air to ”y - 
4 mY {ting 
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ſtint from the Blood, and ſhew it ſelf diſtinQly at 

its running out with it? and note, That whar he 

calls Air in the Blood, is a Spirit ; for crude and 

untemper'd Air is not ſuffered in the Blood, before 

it hath acquired the due Nature of Spirits. 4 
8. He affirms pag. 30. That the Ears abound with |} 

Blood, as the head Spring of the Veins, and the Ci» 

| fern and Cellar of Blood, and that they groe and 

E-:- ſupply the two Ventricles with it. But pag. 95 and 

| | | 1c7 he ſaith, That the Heart and its Ventricles are 


| the Well-ſpring, the Store-houſe, Fountain and Cellar 
| &f Blood; tho' ſupplyed with it themſelves from the 
bt Fars. Now, which of them is the Fountain it 
{prings from ? 6s 
9. He faith pag. 48. That wiſe Nature was for- 
ced to add a ſecond Ventricle to force the Blood 
through the Lungs out of the Vena Cave, becauſe 
ſhe defireth that it ſhould be ſtreined through them 
yet without ſhewing for what Nature ſhould defire 
it, and by what the Heart expels, and from whence 
| it comes to have an expulfive Faculty. But this, 
Til tho* gratzs. difkum, is enough to ſerve their turn. 
qi | Many other things want proof, which are taken 
Þ tor granted, becauſe alledged by them : as that of 
nothing but Blood paſſing away from the Heart : 
1} and that whilſt Lite is in force, there is Blood in 
Loth Ventricles. 1 
= : 10. He concludes, that the Veſſels and the Heart 
1 {well ro Hardneſs, becauſe they fill up with Blood. 
Bur Wales, the other great Prop of this Invention, 
14 Jaith this hard Swelling is 4 vebementia mots, que 
| 1 aſpiritu venit. | 
| 11. He and Wales aflert a ſtronger impulſe of 
| Blocd, and a greater Expulfion of ir from the left 
| Ventricte than from the other : ſee pag. 105. of Hay- 
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vey : yet he ſaith in the next page, That the Arteri- 
ous Vein hath a wider Orifice than the Venous Ar- 
tery, tocarry more Blood than it, as if, accoxding to 
him, Arteria Venoſa were not to bring back the 
ſame in the ſelt-lame ſpace of time ; and if a Stop- 
page of Blood, or of the Motion of it, would not 
entue and happen by that Inequality, incaſe of Cir- 
culation. And why is the right Ventricle ſupplyed 
from larger Veſſels, and the left from ſmaller ones , 


- the left doth expel more, or both expel” equal- 
. | 


12. And he, with all the reft, faith, Thar the 


Blood doth circulate or go often through the Hearr, 


to condenſe and rarety ; wt per eam frequentem rare 
fattionem & condenſationem, ad generationem*ſpiri- 
tuum vitalium ſanguis aptior fiat. Whereas afpirt- 
tibres ipfts jam generatis fanguts rareſcit ifſe : as 
they confels, ſee & 4. of ch. 4. A pardonable Miſtake 
forſooth , in Philofophers, to make the Effe&t the 
Cauſe, and to fend Blood to the Heart tor Heat and 
Rarefaction ; when one of them ſaith the Heart 
borrows his Heat from the Blood, and not the Blood 
from the Heart. DoCftor W://;s is the Man hath 
found out this new Reaſon. 

13. They fay the Blood is expelled becauſe it is 
offenſive and troubleſome to the Heart after it hath 
been alter'd, or made hot and thin-by it , whereas to 
the contrary it is not fit for the Heart, nor for any 
other part, before it is hor and thin : tor a/zmentum 
HON ff alimentum before that it kecomes a thin Va- 


pour. And if grievious to the Heart, why do they 
make it to be its Store-houle, and irs Ciftern ? and 

fill both Ventricles with it * © 
14. They ſay a Suffocation of ca/idum innatum, 
or innate heat of the Parts, and a Gingien thereup- 
ON 


 C@) 


on may haypen, as it is true, by the Blood running 
in them when they are bound up too ftreight. Bur 
whilft they fill up the Heart, and both its Ventricles 
with Blood ; and efpecially the left, which is the 
Seat of that Hear, they are not at all afraid'of that 
Inconveniency ; nor of another greater ; to wit, of 
Suffocating the Light and the Flame of Lite it ſelf, 
which ſprings in the left. 

15. They alledge for their reafon, why the Arm, 
when bound up ſo that the Arteries may bear, doth 
not ſwell to a great bulk towards the Hand, by the 
Blcod continuing its Circuit, and returning from 
the Hand ; that it is becauſe the Blood can return 
per latebras & cuniculos quoſdam qui ſunt ſub ligas 
tura. Whereas they might rather ſay, that if it 
cannot go through thoſe ſtreight chinks in its re- 
turn, it doth it not in going, and ſo doth not go 
thither, and occaſions no ſwelling. And that the 
Spirits which are the cauſe of all thoſe ſwellings 
( as they acknowledge themſelves, ch. 4. $. 9.) be- 
ing fitter than rhe Blood to go through thoſe Paſ 
fages, may go in and out through them ; as they 
do; which is the cauſe that ad p/ures menſes annos 
ve pars G—_— may be fed and nouriſhed : the 
reaſon Wales gives of this, being' frivolous. 

16. They ſay one of the cauſes of the motion of 
the Blood is its weight or gravity. « Whereas its 
moving upwards by the aſcending branches cannot 
proceed from rhat Cauſe. But they did not» think 
of this, becauſe Bonus homerus jam non dormiat 
fometimes, bur is now always afleep. It may be 
they think the Blogd grows lighter when ir al- 
cends; and changeth irs Qualities as faſt as ir ſhitts 


places. | 
17. Wilhs 
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17. Willis faith, pag. 51.of his kindling of the 


Blood, Brod cor aſanguine & non ſanguis a corde. 


calorem mutuatur. ereas the Blood being co 
and without heat of it {elf, as hath been ſhewed 
from Galen, Hippocrates, &c. itcann't give what 
it hath not; nor kindle or yield from it {elf Fewel 
for a Hammulg. And Dottor Lower denys this Flam- 
_ in the Blood, pag. 163. of his Treatiſe of the 
cart. 

18. And faith, both in the ſame page, and in page 
- 61. that tho? the Heart be a Muſcle, '&7 motu ani- 
mal: tantum exerceatur. ſolummodo ſanguinis circu- 
lation: inſervire videtur ;, & ab bujus viſceris motu 
circulatio dependere fatendzm. Now, the Heart 
being the Sear, and Centre, and Circle of Life, from 
which all Lite flows and ſprings, if it hath no 0- 
ther Uſe than to circulate the Blood , Lite, it ſeems, 
depends wholly upon this Circulation, and cannot 
be without ir. But it ſubfilts withour it, as ſhall 


be ſhewed in the next chaprer $ 4. And if Life de- ' 


ends on it, how could any betore them reftore 
Health and preſerve Lite? © 

19. DoQtor Lower, in his Trat pag-81. aſſerts, 
That Cordis Draftole libratis adeo vicibus non ſucce- 
dit nifi a ſaneune in illud irruente : and pag. 74- 
That the Motion of the Heart doth not depend on 
the Blood. Bur if the D:2ftole, which is the prin- 
cipal part of the Motion of the Heart, be from the 
Blood zunning in, its Motion depends on thar, and 
fo depends of the Blood. And I doubt the DoQtor 
- could no more reconcile this, than ſhew us: from 
whence proceeds the heat which is in the Heart ; 
from the Performance of which he hath excuſed 
himſelf, pag. 74. purting it upon 1-1/5. 


2c. They 
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20. 'They grant, That the Heart it ſelf, and the 
pieces cut from it, move and beat by their Spirits 
exitum queritanies, and that the Blood is more apt 
to move in the Arteries, becauſe hotter and thinner 
than the other in the Veins ; and all this from their 
Spirits ; which the Heart and its pieces have, tho' 
out of the Body : and they will not allow this to 
their Heart, and to their Blood, whilſt whole and 
in their Body: But caſting their Eyes far off to 
Cother end of the Earth, and over-looking of that 
which is ſtanding before them, they ſeek for the 
Caufe of that Motion they ſee in the Blood, not 
only out of the Blood, but in things where it is 
not, and where it can never be. _ 

21. One will havea F/ammuls in the Blood, the 
other not : one aſcribes that to the Blood which the 
other grants is done and performed by Spirits : one 
admits the Exiſtence of Spirits in rhe Body, and the 
other denys it; and they contradiQt themſelves ; 
ſay, unſay, and take and leave; and after every 
one, and all have ſaid what they can, they ſhew 
and make out-no more than a Motion in the Blood, 
which no Man ever deny'd : but for a diſtindt Moti- 
6n, by orderly Puliation ; nay, and a Motion it ſelf 
of the Blood 17 crrculum, boc nimis arduum eft, it is 
God's Prerogative, de hoc guid concipere. And ma- 
ny othet ſuch Scraps of their Learning and Wiſdom 
might be pickt out of their Books, and produced 
againſt them ; but theſe few are ſufficient to give a 
true Specimen of what their Lyncean Eyes have 
ſpyed out in this Matter; and of the Solidity of 
the Ground and Foundation of their Building and 
pcruQture. 


.. The 
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The Seventh Chapter, 


Arguments of the Author againſt the Cira« 


_ culation, 


Hs done with the Weakneſs of the Reaſons 

they offer for Proofs of their Invention, and 
made ObjeQtions againſt the Particulars of it; I 
will here ſuggeſt ſome againſt it in general, to ſhew 
_ —$LEIRDOR and Impoſſibility of the Invention 
It 1elh © ” 

1. Firſt, They have not yet proved, that whilſt 
Life is in its force, there is Blood in both Ventri- 
cles; nor that it is Blood only paſſeth away from 
the Heart; and till this appeats fully, their Noti- 

+, on is not proved : and all their Reaſops therefore 
ſtanding upon no fure Ground, are far from De 
monſtrations z; and but lip Labour, or Talk. 

2. All their Arguments prove but a bare Motion 
of the Blood, and a Dilatation and Pulfation of the 
Heart ; but for its pulſing always orderly by Inter- 
vals, they freely confeſs themſelves, that they are 
not quick-ſighted enough to dive into it. So that 
their Diſcovery being but of a thing which way 
known to every Man, and denyed by no body, is 
in Reality but much ado about nothing. La 

3. Cutting the Arterial Vein, and Syringing fome 
hot Blood through the ſame into the Lungs , none 
of that Blood will be found in the Venous: Artery ; 
nay, nor in the Lungs themſelves in paſſng thtough 
their Subſtance, as they fay it ought todo And if 


all the Blood they wg; - pals, in circulating, 
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through the Streiner of the Lungs, their Subſtance 
would be ar leaſt as bloody as the Liver, or any part 
of the Fleſh : but we ſee it ts nor ſo, -and no Blood 
is found in it after dyringing of it: therefore it 
doth not appear that any Blood goeth through ir : 
and fo their Circulation muft ftop and ſtay there 2 
while, till they find another way for it than that is. If 
they ſay that this happens by the Reaſonl give againſt 
the Air Syringed in the foregoing Chapter, becanfe 
the Lungs after Death ceafi os pervious, admit 
neither Air nor Blood ; I anſwer, however, this Ex- 
periment of mine ſtands upon the ſame Reaſons, 
and is as valid as theirs, and more too, becauſe 
the Blood being not Syringed cold, is not ſo apt to 
conſtipe the Lungs as their cold Air was. 

4. They fay the Blood circulates to convey Life 
to the Parts; if ſo, the Life of the Parts, and chat 
of the whole Body, which is made up of the Parts, 
doth conſequently depend upon that Circulation, 
and cann't ſubſiſt without it. But we ſee the con- 
trary ; for when both Legs are cut off, and even a- 
bove the Knees.we ſee Life and Health ſubfiſt, for all 


the remaining parts look freſh, and are in.good caſe ; 


and yet the Circulation ceaſerh then; as it appears 
from that the deſcending Veins and Arteries are cut 
oft, and cloſed up at the end by the healing of the 


Part ; and keep at the ſame diſtance from the aſ- 


cending, Vetlels as before they were cut off z 16 that 
the Blood can neither go down. further through the 
one, nor return through the other : and it hath hap- 
pened ſometimes, that in a mortified Limb, not a 
drop of Blood came out of the Artery it ſelf, when 
that Member was cut off. You ſay, that it doth 
return through the interjacent Fleſh and the Ana- 
ſtomoſes : in which caſe ir muſt work our' its yo” 
T 


( 51) 
firſt through the Tunicles of the deſcending Vellels 1 
then through the adjacent Fleſh ; and thirdly, 
$hrough the Tunicles of the other aſcending Vellcls 
to get into them : which would require more time 
than the Parts could allow of, and the Lite could 
diſpenſe with ; becauſe the Patient being in a Fe- 
ver all that time, his Life could not ftruggle fo 

with the want of Nouriſhment, and the torce 
of the Diſeaſe preying upon its Vitals, And ſup- 
poling .that the Blood could run through the thick 
and ſtrong Tunicles of the Arteries, ( when thinner 
Spirits themſelves, as was ſaid, cannot do it) it 
muſt come into the Fleſh as hor and full of Spirits 
as the Arterial Blood is, and there cauſe the ſame 
Symptoms as when the Spirits break looſe, and ga- 


. ther into ſome Parts ; ſuch as Inflammaric-s are : 


which have never been ſeen there upon cutting off 
the Leg. So that neither loſs of Life nor theſe 
Accidents happening when the two Legs are cur off, 
and Circulation cealing, Lite can ſubfilt wichour it, 
and doth not depend of it; and it doth not convey 
Lite, and is of no ufe to it ; and ſo hath no exi- 
{tence in the Body and the Blood. As for Anaſto- 
moſes to afford ir preſently a pallage another way, 
iS it what you ought to prove : tor to ſay, that 
all the Blood tinds its way in halt an hour our of a 
cut Artery, is nothing to the Purpoſe ; becauſe in 
that caſe che Blood runs clear our of the Body, and 


muſt follow from all parts,” as in a Crane or Syphon * 
ter fugam vacut : but in this ſtaying within and - 


0 
hal owing each other, for the whole is in Mo- 
tion, it can leave no fpace empty ; fo that there 
being in this no fear of a vacuum, 3s is in the other 
caſe, there is not the ſame Reaſon for the Blood 
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all chinks, to ſupply it. Moreover, half an hours 
_ time for the whole Maſs of the Blood to run out cf 
the Body, is four times longer than they allow tor 
its running when it is circulating. 

5. To this the Experiment inthe 15th Paragraph 
of the precedent _— of the Arm being bound 
up , and yet the Hand not ſwelling by the abun- 
dance of Blood, which cannot return upwards be- 
cauſe of the Ligature, may be ſubjoined, to ſhew, 
that the Blood keeps not running from the Arteries 
into the Veins; and forwards,or circulating about : but 
that it ſtays and remains in the Veſſels where it lays. 

6. If the Blood circulated, being as they fay ir is, 
the Aliment of the Parts, Life would ſubfift with- 
out Victuals fo long as the World endures : for then 
it would, like the World, by the ſame means it u- 
{eth, of circulating its Food or Aliment or Spirits 
from the Sun into all things, and from them into 
che Sun again, perennate it ſelf ; for the ſame Blood 
returning to the Heart continually, would feed it 
continually,without drawing from without, other A- 
{iment or Food , as the Spirits encloſed in the World 
nouriſh the Sun without ſupply from abroad : and 
the Heart being ſupply'd, would ſend Supplies to 
the Parts, and ſo on continually to the end of the 
Chapter, fo long as the World it ſelf, from which 
it firſt received its Blood and Body, endures. For, 
. Pray, to what other end ſhould the Blood thus cir- 
. culate, tnan-tothat which the Spirits cireulatefor in 
the World ? And it to the ſame Purpoſe, it muſt 
have the fame effect : and fo Life in Animals muſt 
fitill be re-producing, or perpetuating it felt, with- 
out ſupply from the World. But we ſee it draws 
Supplies continually from without, and decays for 
want of them ; 10 that having not its Food and Ali- 


— 


ment 
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ment from its Sphere, it doth not circulate it ; and 
ſo tke Circulation of the Blood is to no eng : or 


if ir exiſt, it is as an ens rations veſtre, in your 


own Fancy. 

7. And if it hath no final nor efficient Cauſe at all, 
it is no where in Nature : for nothing hath a Being 
without, firſt, ſome End and Uſe ;- for God doth 
nothing in vain, and multiplies not Entities without 
ſome necellity : and ſecondly, doth nothing without 
a Cauſe efficient capable to produce it. But you 
can aſſign neither. as ſhall be demonſtrated , all thoſe 
you have aſſigned being infignifticant. So that ce/- 

ſante cauſa, ceſſat effetlns quogue. 

8. Whilſt we live, there is no Blood at all in the 
left Ventricle ; for there would be neither Heat nor 
Spirits in the Veſſels, if both the Ventricles were 
full ; becauſe tho' rhe Spirits be generated from the 
Blood, it is not done but by Heat ; and Heat is not 
producible but by a Fermentation or an Efferveſcen- 
Cy 3 Which requireth, ſaith Wilts de Accenſione 
Sanguinis, Pag. 52. a convenient empty ſpace into 
which Efluuia vaporoſa, caloris ſuffecationem al.gas 
minantia, foras convehantur, © way decedam ; 
which ſpace it would have no where, it the Ventri- 
cles and Veſſels annexed to them were full. Secord- 

 1y, If there were Blood always in the leit Ventricle, 
no Flammula, Light or Flaſh of Lite would break 
out in it; for no Light ever breaks out where Hu- 
midity abounds ; but where the Spirits prevail, and 
are ſufficient to turn the Moiſture into Vapour z and 
the prevalent Moiſture would (as you conteis your 
ſelves, ſee the 14 parag. of the preceeding Chapter ) 
ſuffocate the Heat and Flamze which ariſeth in the 
Heart. And 16 if there were no Heat nor Flame 11 
the left Ventricle, there voun be no Liſe in ” - 
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for our Life is a Light and Fire flaſhing out there, 
from the Spirits and thin Steams meeting together 
in it, as ſhall be made out anon. 

9. But that there is no ſuch thing as Blood in 
the left Ventricle whilſt Life is in its vigour; the 
Experiment deſcrib'd in Libello de Corde, by Hippo- 
crates, ſhews you: Fugulati, faith he there, anr- 
malis aperto finiſtro ventriculo, in totum ſolitudo ap- 

aret, preterquam ſeroft bumoris alicujiis. Which 
Su is but the Smoak or Vapour that makes the 
Flame, condenſed into Water by the Suffocation of 
the Heat on a ſudden. Doctor Harvey contefling 
leſs Blood in the lefc Ventricle than in the other, to 
wit, at pag. 58. nay, and none at all ſometimes, at 
Pag. 27. ſeems to acknowledge this Truth. And 
tor a Groat you may have Hearts enough from the 
Poulterers, to try whether it be true : but they muſt 
be of ſuch Fouls as have been ſuffocated, the word 
of Hippocrates being emogeyev1os from damages, to 
Strangle. And the Keaion 1s, becauſe in Death by 
Suftocation and Strangling, Motion ceaſeth all over 
on a ſudden, yet the Heart being the laſt mover, as 
Harvey himſelf argues pag. 58. and the Motion in 
the Blood ceafing before its Morion, the Blood ſtands 
fill in its place whilſt the Heart is ſtill beating ; 
and therefore doth not run in when the Spring of 
the Spirits in the Heart, whereby it moves, and 
keeps the Blood in the Ear from running into the 
Ventricle, ( as a ſtrong Eaſterly Wind keeps the 


Thames from going cown, and cauſeth the Tydes | 


to {iwell, and to flow thrice in one day ) becomes ſo 
relaxared, that ir hath not Force enough to keep 
the Blood out of it: whereas in other caſes, when 
a living Creacure dies by Weakneſs or loſs of Blood ; 
Or 19 gny Other way aud manner than by Strangling, 
| ar ant Motion 
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Motion ceaſing by degrees, and growing weak in 
the Heart as well as in other parts, the Heat, ſaith 
Hippocrates, that is toſay, the Spirits, in moribun- 
dis locts, coacervantur., that is, run towards the 
Heart, the Seat of Life, to help it ; and carry ſome 
Blood with them towards it at rhe ſame time; 
which ( the Spirits in the Heart being then become 
too weak and to9 few to keep it our) is admitted 


and let in; and that is the Blood is found and ſeen 


in the left Ventricle in diſſeing of Bodies. The 
Reaſon that Harvey gives of the Heart continuin 
to expel ſome Blood after the Lungs ceaſe to ſe 
it in, is next kin to no Reaſon; //?, becauſe the 


Heart hath not the —_— Faculty which they at» 


tribute to it, as ſhall be fully made out in the four 
next Chapters : ſecondly, it were ſo weak ( ſuppo- 
fing that it had it) after the Lungs ceaſe to bear, 
that it could expel nothing. 

10. If Blood in the left Ventricle, why are not 


the Walls of it fed and nouriſhed by it, as thoſe of 


the right Ventricle? And we may ſee they are nor, 
becauſe the Veſſel called the Coronal Artery conveys 
more. Blood into them (ro that end, as is agreed 
and confeſſed on all hands) than into thoſe of the 
right : ſending many more Branches to the Seprum 
and the Walls of the Ventricle on that fide, than 
on the fide of the right ; the Walls thereof being 
not ſo firm as thoſe of the left, are more apt to 
draw their Food and Nouriſhment from the Blood ; 
and ſo need not ſo many Branches of that Artery, to 
feed and to ſupply them, as the fades of the left 
do. 
11. .The Va/oule of the Heart ( waving the Poro- 
ſity of the Subſtance of the Lungs.) are too {treight 
to let through them that gout quantity of Bloog 

|» Rs in 
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in ſo ſhort a ſpace of time as they ſay paſſeth 
through it : opening but juſt like ſmall chinks,fit for 
the Spirits only to ſlip in and go out at, Ezxque 
precipug, ( ſaith Doctor Hippocrates, who never 


tock a Degree) E juſta ratione in vaſis ſiniſtre 


artis exattiorem ſunt molitionem adepte, that they 
may ſhut the cloſer. Andit, as Wales faith, they 
let out pretty large Streams when Arteria Magna 
is Clean cut off from the Heart, that quantity an- 
{wers not to that they ſay ought to paſs ; for 
according to Harvey, the Maſs of the Blood, which 
is at the moſt but 20 Pounds, runs out then in half 
an hour, and according to Lower, who makes it to 
g0 round fix or ſeven times in an hour, there ought 
= ma through at leaſt 60 Pounds in that half hour. 

Beſides, as I have ſaid in the 4th Verſe of this, there 
is 4 great difference between the Blood running out 
and forcing good of its way up and down through 
any chink propter fugam vacut ;, and running in full 
Veſſels upon no other account than arm? gratia, or 
to pleaſe the Inventors. 

12. Cold ſeizing more readily upon the Extremt- 
ties than upon the middle” parts, 1s another of my 
Proofs againſt the Circulation : for 'if the whole 
Maſs of Blood runs throughout uniformly, being, 
as they ſay it is, the Seat of the innate Heat, ir 
ought to heat all the Parts of the Body, and arm 
them, and defend them againſt Cold, every where 
equally : but we ſee no ſuch thing ; and therefore, 
till we ſee it, we ſuſpend our Belief, 

12, If the Blood be expulſed only in the Sy/to/e, 
its Motion is at a ſtand during the Draſtole ; as in 
blowing the Fire but with a fingle Bellows, Experi- 
ence ſhews it happens : and if that Interruption of 
Motion be admitted, it cannot run ſo ſwiftly, nar 


pals, 
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paſs, in that quantity they ſay, through the narrow 
chinks of the Lungs and Valoule, where 4 continu- 
al Force is required to- impel and drive: the Blood 
always through. 

14. In fine, if the driving Force be able to drive 
the Blood throughout, trom the left Ventricle as 
far as the right again z why doth jt ſtop in the mid- 
dle when a Vein is cut in two? why doth not that 
Force drive it at leaſt as far as the end of the firſt 
half of that Vein, or the place where it is cut, and 
where we ſee that Force ends ? for there the Bloods 
Motion ſtops, nay, ſtops before it cames there z be- 
ing not able to keep that Vein open to the end, .but 
ſuffering it to ſhrink in the Fleſh, and to thur up. 

15. For the cauſ* of Expulſion, by making the 
Heart a Muſcle, which DoGor Lower nretends to 
Salve all, and mend the Faults of his: Predeceſſors 
by. it is fully refuted and exploded: in the 10th 
Chapter of this fifth Effay ; ſo that the Circulation 
by it will be found groundleſs. And from all this it 
is plain, that this excellent Notion is not yet fo well 
grounded, but that any Man of Parts, that hath his 
Eyes in his Head, may ſhake it and throw ir down, 
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The Eighth Chapter. 


A further Refutation, by Queſtions and 
by Anſwers : ,and firſt of their final 
Cauſe. 

N O W, Mr. Circulator, having thus given 2 pull 


to your Building and Structure, rhe nexr ſtep 
RE 79 
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to make an end of pulling down your Notion, is 
to call up your Cauſes, and bring them to a Tryal, 
-and hear what you have to ſay and offer nd 
behalf; that upon hearing your Proofs, every Rea- 
der may Judge and diſcover the Miſtakes, and upon 
the whole Matter give his Judgement for the Truth. 
And to perform this the more intelligibly to all, I 
will proceed by way of Queſtions and of Anſwers : 
and in the firſt place call up the final Cauſe, or the 
End and Uſe of Circulation ; in the ſecond, the A- 
gent and efficient Cauſe of it; and in the third, 
thoſe Cauſes which you pretend the Heart moves 
both it ſelf and the Blood by : and namely, that of 
Lower, of the Heart being a Muſcle. 

And to,begin with the firſt, to what End and for 
what Uſe your Circulation ſhould be ; tell me to 
what End is it ? for if* it be in Nature, it is not 
without ſome End and Uſe, and Neceſhty : for God 
doth nothing in vain : and a thing of this nature, 
wheie Life it ſelf, as it ſeems by the ſtreſs you lay 
on it, is ſo much concerned in, muſt be ( in caſe it 
exiſt ) to ſome other End and Uſe, than to make you 
write Books of the Invention of it. And that we 
may know what good you and we are like to find 
by this great Diſcovery ; pleaſe to put on your Spe- 
Ctacles, or to take your Microſcopes, Teleſcopes, 
or what you will ; and look out ſharp for the 
beſt of all that the Inventors have deviſed and ur- 
ged in the behalt of its Uſe. 

Autbor. And fo, pray, tell your Reaſons concerning 
the Uſe of it : to what End, and tor what Ule doth 
the Blood thus cuculate, paſs and repaſs through 
the Heart ſo often, and ſo {wittly ? 

Invent. Firſt, Toconvey Lite it ſelf and Aliment to 
the Parts; and to bring them freth Supplies of that 
; Subitance 
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Subſtance which waſteth and recedes from them 
daily. U? partes, faith Walzus, dum \{anguis ad 
ſingulas defertur & perreptat , melins dccrpere id 
alimentum poſfint, quod maxin.e ad earum nutrimen> 
tum ET robur facit ;, atque calefiert : for the Life is 
in the Blood, Ger. 9.4. which is the Vehicle of ir. 
Secondly, It circulates that by its Motion it may 
keep wholeſom, and not corrupt,, | 
Ut vitum capiunt ns moveantur aque. 
fo the Blood, faith he again, would grow foul and 
putrify, if it did not circulate. Sane mote ſan- 
guinis indiſcontinuts requiritur, laith Willis, de 
Accenſ. Sanguinis pag. 47. 1m propter ifſirs ſan- 
guints craſin conſervandam ; cujus liguor altoqui 
| Rlagnationt E7 putredini obnoxiws foret ; 1# n prete- 
rea ut in toto cofpore circumattis, tributa partibres 
fingulis debita erogare poſit. Add to this what 
Harvey ſaith pag. 48. That Nature deſireth thar all 
the Blood ſhould be ſtreined through the Subſtance 
of the Lungs z; but without ſhewing tor what 
A. Very learnedly ſpoken ; but as much to the 
purpoſe as if you had ſaid nothing : tor fir/?, If to 
convey Life, it is eſfenrial to Lite, and Lite can't 
| be without it. Burt it can very well be without it, 
as hath been ſhewed. Then, /ccondly, if to be the 
Aliment of the Parts, they are nourithed by it ; but 
they are not nouriſhed by it, but by the Spirits 
which are in it, giving Lite, 2 Cor. 3.6. for a/1mer. 
tum non eſt alimentum, faith the Great Doctor in his 
Aphoriſms, antequam intenues Vapores Convertaruar : 
that is, it is not the Food and Aliment of the Parts 
before it becomesa thin or a Spiritual Vapour. And 
as the Spirits give Life, ſo by them alone the Parts 
and Body are kept ative, thar is, nouriſhed and fed ; 
for ii/dem nutrimur rebus quibas conflamus. And 
| it 
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it is on this account of their conveying both Life 
and Aliment to the Parts, that they are called Vital. 
Thirdly, Tf to feed the Parts, what needs the Blood 
circulate when it is already ſpread and diſtributed 
through all the Veſlels to all the Parts ? and when 
that which circulates is not the ſame as becomes the 
Aliment of the Parts, but that only, as they ſay, 
which ſtays behind in the Parts ; and which, if left 
once a Week, might anſwer that end as well? 
Fourthly, How can the Parts be calefied by the Blood, 
which 1s cold of its Nature, and hot but from the 
Spirits, as hath been ſhewed from Galen ? And 
why not rather by that which gives the Blood all 
the heat it hath, v:z. by the Spirits ? And the Blood 
1s not that which keeps us warm, and gives us Heat, 
ſince we ſuffer more from Cold in the Legs and tn 
the Hands, through which all- the Blood paſſeth, 
according to their Notion, than about the middle 
Parts, where the general Store-houſe and Spring of 
the Spirits is, and from whence they are diſpers'd 

and ſent forth into the Parts. | 
And for a Motion of Blood to prevent its Cor- 
ruption : my Anſwer to it, is, that it might move 
in its own place by the Spirits within it ; and there- 
by be kept as free from Foulneſs, and from ſpoil- 
ing, as by being Foot-balled from one place to ano- 
ther. Wine it ſelf doth keep ſound ſo, tho' ſtag- 
nant in its Veſſels. And the Waters of the Sea are, 
not kept from corruping by their ebbing and flowing : 
for this Motion of the Sea is only in its Surface, it 
never moving in its deep places at the bottom. 
What keeps them from corrupting, is, by becoming 
Saline; and they become ſuch by the Influences of 
Heaven z which are nothing but Spirirs corpority- 
ing themſelves, and becoming Salt in them : nay, 
ail 
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all the running Waters keep wholſom but by their 


means ; and are better than other ſtagnant Pump or 


Well Water, but by laying expoſed to the faid 
Influences that is , Open to the Air. And fo, 


by this very [means of the Spirits we breath 'in 
from Heaven and from the Air, and become Salt in 


the Blood, as appears from that it yields a deal of 
Spiritual Salt, it which Chymiſts call Volatile) the 
Blood may keep ſweet and ſound without running 


round about. In the Plague, the French Diſeaſe, 


the Biting of a Viper, and in all putrid Fevers, the 
whole Maſs of Blood corrupts by the contagious 
Spirit or Influence from the Air, from the venomous 
Creature, or venereal Poyſon, which infetts and fuf- 
focates the Spiritum Cuſtodem, or the Spirits natu- 
ral to the Blood orto the Parts ( properly the innate 
Heat) as far as the Heart it felt, and drinks wp, to 
ufe the words of Fob 6. 4 the Viral Spirits, not- 
withſtanding their Motion, and the Motion of the 
Blood ; which is not therefore that -thing which 
keeps them from corrupting, and from being infe- 
Qed. Now, as they are inteQed, notwithſtanding 
their Motion, ſo they may keep, and do keep free 
from it, without Motion. 

I. Then it moves 'in c:rculum to re-impregnate 
it ſelf with new Spirits as often as it paſleth through 
the Heart ; becoming barren and cold by feeding 
and by warming the Parts, faith DoQtor Hervey 

42g. 51. 
" But if the Spirits can go of themſelves into 
the Blood, and through it to all the Parts withour 
your Circulation ; the Blood needs not circulate nor 
go for them, to become well impregnated with 


them, | 
IT. When 
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TI. When you ſhew that we will Vote its Circula- 
tion needleis. 

A. Whether you Vote itor not, it is already pro- 
ved ſuch. You confeſs them in the Blood : and Blood 
being a cold thing it ſelf, cannot produce them ; ſo 
that ſince they are in it, they muſt come from ſome- 
where elſe, and ſomething elſe than the Blood, if 
the Blood doth not fetch rhem. A proof they come 
of themſelves, is, that the Blood moves by them ; 
and they may as eaſy come of themſelves as move 
rhe Blood. They come, faith Dottor Harvey, out 
of a cur Artery with a continual Motion ; and they 
make the Blood to leap out of it and of the Heart 


' with great force and 7mpetxs ; therefore they come 


of themſelves, or are {ent out of the Heart. Bur if 
the Heart ſent them torth, their Motion and coming 
out would nor be continual, bur like that where- 
with the Heart pulſeth,vzz. by Intervals; ſo the Heart 
doth nor ſend them. And the Blood cannot leap out 
with 7n:petz#s of it felt, but only by the Impulſe of 
that which all :mperzs or force of Motion comes from, 

The Beams of the Sun come down of themſelves 
into the Air, making the Air a Spitirz or, hewever, 
a Vapour ſpiritual, uncondenſable, and next kin to 
a Spirit. This Air runs towards the Flames and a- 
ny Vacuity z and moves ſwift when it blows hard 
of it ſelt ; and by the Force and the Elaſticity of the 
Spirits within it, ſince we ſee no other Force or Bel- 
lows to impel it. 

The Heart heaves, the Arteries beat and pulſe; 
and the Blood leaps out of them by the Spirits ; 
and all Force and Impetzs in the World proceeds 
from them ; and ſhall that which moves all things 
be denyed the Faculty of agitating ir ſelf, and of 
coming Into that. which as we ſee, moves by ae 
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But Fermentation alone can make out, that this 
Motion of theirs is ſpontaneous : - for what ſets them 
in motion when they work in new Liquors, and 
cauſe Wine to boil over and run out of its Vellels ? 
What makes a Serpent nimbler than any other Crea- 
ture ? and his Heart, and the pieces of his Heart 
and of his Fleſh, to beat and wriggle a great white 
after all the Blood is out , _ great ſtore of 
Spirits they are imbued and boile with, as apfeus 


from their being full of a Tpiritual Salt ? 


And by what doth that part which So/omon faith 
is hanging as a Burthez in old Age, Eccl. 12. 5, be- 
come 10 active and brisk, and fo ready to leap out 
of its own Skin in young Men, that for this Reaſon, 
it ſeems, he calls it a opper, but from the 
Spirits that run of themſelves into its Nerves ? for 
the Blood doth not bring them, fince no Blood is in 
thoſe Nerves when they are ſo diſtended. And if 
the Heart fends them forth through the Blood into 
thoſe Nerves, the Blood, as was 1aid before, hath 
no need to go for them. : 

And whence in Phlebotomy, as Harvey himſelf 
urg=th pag. 74- doth the Blood that was running, 
ſtop irs courſe or run briskly upon either Fear or 
Hope ? but by means of the Spirits; upon whick 
there comes a Damp, or an elevating Fit, by the 
Imagination ftrack with the Appreheuſion of either 
Evil or Good. For the Imagination cannot work 
upon the Blood, but upon the Mind only, which 
determinates the Will ; and the Will determinates 
the Motion of the Spirits either forwards or back- 


wards; making them to run forwards or to ſhrink. | 


up and ſtay in, giving them the Impreihon which 
it receives from the Mind and the Imaginatiofi : So 
that by ſtriking a Damp upon them, in caſe of _ 
the 
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the Heart finds it ſelf in ſtreights, bound up, and 
dull and heavy ; no light can break out therein 
and ſend out Beams or Spirits ; and the Spirits and 
the Blood ſtop their Motion upon it. And in caſc 
of Hope, the Heart becomes light, free and open 
and full of Light and Gladneſs, Eſther 8. 16. and 
yields its Spirirs freely, upon which the Blood runs 
on mertily, faith Ar:ftotle to Alexander the Grear. 
The Poets, without your Skill in the Art of Difle- 
Eting, knew better than you the Cauſe of the Blood 
ſtanding with Fear, and of its being lively by the 
acceſs and recels of that which ſtirs up all things. 


Spiritus imus alens per quos diffunditur artus, 
Hos agitat . . . Gelidaſq; ſtetit formidine ſanguis, 


Spiritzs eſt organum & manus ſummit Dei, quo 
pitantur omnes in hoc mundo ſpecies ; & cujus ab- 
Faris & otio gureſeunt, iaith Divine Triſmegiſtus. 
I wonder that Harvey could ſee that the Heart 
grows faint, and the Pulſe ſlacks its beating, and 
the Blood ceaſeth to move when Fear comes upon 
the Heart ; and ſhould, wirthour mote adoe, and all 
further Enquiry, aſcribe the Cauſe of all this, in 
the page above cited, ro the Faintneſs of the Pulſe ; 
which ts it {elf the Effett of that Fear, and of the 
Damp of the Spirits in the Heart : which therefore, 
as it appears from all this, move of themſelves. But * 
2djourning what remains of this to the ſecond Part 
we will end this Chapter here. 


The 
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The Niath Chapter. 


Refutes the next thing to be lookt in, td 
wit, the efficient Cauſe which the In* 
ventors aſſugn of the Motion of the 
Blood, by Expulſion from the Heart: 


_ done with the firſt thing, v2. the fi- 
nal Cauſe or End, and Uſe of Circulation 2 
let us hear what. you can ſay for the Efficient of it. 
Doth the Blood move of it felf, or is there another 
Cauſe efficient of irs Motion ? 

I. No Body,that I know;faith that it moves of it 
felf; being, as you have urged, but a cold unative 
thing, and: receiving its Motion from the Impulſe 
of the Heart: SETIEE TH 

A. Yes';; Harvey ſeerns to fay fd in affirming, 
that the Heart moves and dilates. by filling with the 
Blood that runs to it; and aſſigning no other Cauſe 
of its Dilatation: And DoCtor W:/l:s alfo, by ma- 
king the Blood the Seat and Focrs of our Heat, fay- 
ing pag. 51. of his Accenfion of Blood, That 07 

ſangnis, a corde, ſed cor a ſanguine calorem mutuatur, 

For if it borrows not Heat trom the Heart or other 
things, it muſt have it in it ſelf, and confequently 
Motion, which is the Canfe of all Heat. DoCQtor 
Lower ſeems likewiſe to aſcribe Motion to it, fay- 
ing pag. 81. That the Hearts Diaſtole libratis adeo 
vicibus non ſuccedit niſi a ſanguine in ullud irruente, 
But what 1s than the Agent of the Motion of the 

Blood ? from whence _ its turning round, and 
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its Trufion through the Veins, with the Force and 
the Swiftneſs which you ſay it doth it with ? 

[. From the Heart, by virtue of its expulfive Fa- 
cultv, whereby its Ventricles ſtretch and diſtend wo 
receive Blood, and contract to expel it ; like the 
Bladder and Stomach, and the other Cavities, when 
they let out the Urine and other things they con- 
tain; according to Wales, who faith, Eandem ef- 
ſe conſtriftionis cordis ac ventriculi atgue veſice ra- 
F1O0NCM. : | ZAR 

A. How are the Ventricles filled > do they fill 
up of themſelves ? or doth the Blood run into 
them ? | 1 | 

I. They fill like Sackels or Bags, which lye open 
to ner as Doctor Harvey macherh : > on 
dunturab hoc quod illis immittitur, as faith Wales 


again, £7 quando expulere ad naturalem fuum fta- 


tum redeunt. So that if the Blood runs not into 
the Heart of it ſelf, it is drawn in by the Heart, ei- 
ther by ſome attraQive Faculty of its Ventricles, or 
by their beating about, as Harvey ſaith. pag. 40. 

A. A cunning way of drawing newly found out 
in the Heart ! whereby it draws and expels like thofe 
Magnets which are faid to have a Theamediſin, that 
is, repel with one end what they draw with the 0- 
ther. Burt if they fill up like Bags, why don't they 
empty themſelves like Bags, by running over, with- 
out pulling in their Strings, and making uſe of their 
Nerves to contract and to expel ? The Stomach 
and the Bladder, we ſee, have Nerves and Sphinc- 
ters, to draw them cloſe together, and gather them 
like a Purſe : but in the whole Heart we ſee none 
but a fingle Soul one : which: belongs, faith Bar- 
thelin, to the VI Conjugation ; all the Filaments 
. Lower doth give the name of Nerves to, being real- 


ly 
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ly but Fibers: and beſides, this Nerve ſerves but tg 
its motrice Faculty ; for we ſeewhen it is cur, the 
Heart moves nevertheleſs. And the expulfive Vir- 
rae of the Stomach and Bladder confiſteth in expul- 
fling, and then drawing themſelves cloſe, or contra- 
Cting of themſelves at their Mouth or Orifice, after 
they have turned out : and not in contraQting firſt, 
and afterwards expulſing. Then the Mouth or O- 
rifice of the Ventricles lies open as well in the Con- 
traction as in the Dilatation ; and is never drawn ſo 
cloſe as is that of the Bladder ; the Contraftion of 
the Heart Cn whole inſide z and (by an Ob- 
ſervation of or Lower himſelf, pag. 154.) of 
the whole fides of the left Ventricle, coming toge- 
ther. And if the pretended Nerves can ſhut and 0- 
pen the Heart, what are their Va/ozle for, ſhutting 
and opening of it, and letting things out of it at & 
very Pulſation ? , Moreover, if itexpel like the Sto- 
mach and Bladder, whar is that ſends Blood . up- 
' wards through the aſcending Branches ? for the Sto- 
mach and Bladder ſend and thruſt nothing upwards + 
at leaſt with the uſnal Force ; as it one Piſs'd 
through a Pipe gving directly upwards, he would 
find that he miaſt put more Force than ordinary to 
it, if he would have it to run over at the rop ; more 
Force being required to thruſt up, than to ler out : 
and we do not ftell ie put more Force to this pre- 
tended Expulfion of the: Venrricles, . than we do in - 
letting out Urine, or Piſſing a Bed : nay, we never 
felt the Blood coming our of the Vearricles, tho? 
we mind it carefally : whereas we can feel Urine 
toming out, tho* faſt aſleep: So that the Heart 
Exrpels not like the Bladdar and Stomach, ip caſe it 


expel at all bs | 
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As for its being capable to impel the Blood *for- 
wards by Trufion through the Vellels, give me leave 
to deny it : for it muſt then be equal or ſuperior to 
the weight of the whole Maſs of the Blood ; which 
you ſay is from 20 to 25 pounds ; and ſuch Force 


as that 1s, 
per magpns poſſet 
Saxa, potentior tu fulmimeo. 


would be equal to the Force, not only of a Croſs- 
Bow, but of a. Demy-C:non. Whereas we ſee it 
is not equivalent to one half, or any part of that 
weight : tor when Veins are cut in two, the Blood 
ſtops, and runs no more ; and is not thruſt by that 
Force ſo far as the very end or place where the Vein 
is cut; for the ſameVein doth ſhrink vp; and clofing, 
ftops up it ſelf, (as it is notorious-to all the PraCti- 
tioners, who cut bleeding Veins in two, when they 
catnot top the Blood in them any other way ) but 
it ſhould be kept open, and the Blood ſhould run 
and ſpout out of it, it the ſaid Force were able to 
drive it through : which we ſee it never doth ; and 
therefore is riot a Cauſe ſufficient for this Eftett , 
that is, to thruſt the Blood through from the left 
{ide to the right. 

But, ſuppoſe that Force were ſuch as could drive 
the Blood throughout all the way continually, it 
ought to keep conſtantly and continually open the 
Vatuulz of the Heart ; in which caſe there would be 
none of that opening and ſhutting by Intervals which 
they have. And if they open and ſhut, you muſt grant 


_ a ſtopor pauſe in the Motion cf the Blood all the 


while they remain ſhut : which ſtop would prevent 
Ats ſpeed, and its gallopping ſo faſt, and in ſuch 


quantity, as you imagine it doth. 


And 
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: And if the Blood moves only by *Expulfion from 
» 'the Heart, how comes the Vena Cava to beat, as ir 
| hath been ſaid, whilſt the interjacent Veins which 
| lie nearer to that fideof the Heart which expulſeth; 
| and thr which Motion ſhould come from the 
Heart to the Cava, never move or beat at all, | 
F A Snake, when ſhe darts her ſelf, thruſts for- 
4 wards her whole Body, which lyes even'in her Skin, 
| —- as the Blood doth in the Veins. . Now, doth her 
| Tail thruſt ker Head and Body ? or doth each part 
4 thruſt and help it ſelf forwards by its own Strength 
| and Spirits, ( which you know they abound with?) 
By the laſt, you ma needs ſay ; for tho? her Tail 
lye along on the Ground without Motion, ſhe can 
t and thruſt her Head nimbly this way-and that 
way,and raiſe itup with a part of her Body from the 
Ground. So that if each part of her moves and 
thruſts it felf forwards by the Sunagth of its Spi- 
rits; why may not the Blood do it, being as full of 
—_— ? And why can you not ſee tharit doth aCtu- 
ally do it, being Juſt under your Noſe ? Ecc/. 2. 14. 
or at leaft acknowledge it when another ſhews it 
you ? And if you have more to ſay tor your Expul- 
Hon, ſay on; and ſhew ſame other new Caule ethci- 
ent of your Notion. 


| as 


—___ ” aol 


—— 


The Tenth Chapter. 


Re utes the other Cauſes aſſigned by fome others : 
Ju, amongſt them that offered by 7 ex and by 


| Willis, wal Muſeuloſiy. 


A. FOO on, Mr. Innovator, girt up your Loirs 
| | likea Man, and _ up all the frength 
| | : 3 0 
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of your Modern Wit and Skill to prop up your In- 


vention, which, if I miſtake nor, is in 2 tottering 
Caſe, and falling downalready. Have you any more 
to ſay concerning your Expulſion? | | 

I. Yes. But you muſt give me leave to follow 
my own Method, and aniwer you my own way, by 
telling you what des Cartes, and other great Au- 
thors ſay. 

A. Do fo: take it, and-proſper. 

I. Des Cartes. is of Opinion, that two drops fal- 
ling at once. ( one from the Vene Cava, and one from 
Arteria Venoſa) in each Ventricle, are both rarehed 
therein by the great Heat of the Heart : and turning 
to a Vapour, which ſwells and- dilates the Heart, 
they thruſt open in the puff its Portals or Vatuule, 


and make their way out of it (when it can ftretch 


out no. more) into. the Arterial Vein and Aztera 
Magna, upon which the Heart maketh a Pulfation, 
and Subfides. | 
Cremoninzs deduceth his own partly from the 
{ame, to wit, a RarefaCtion ; partly from Ebullition, 
and a Reſiftance of the maſly Subſtance of the Heart, 
which lets not the Vapour through ; and ſublides 
by its own weight after the Dilatation : as the Earth, 
doth in Earth-quakes, ſwelling and burſting open 
by the Force of the Vapour, then falling to. and clo- 
ling, after the Vapour is ſpent. OO, 
Hofman aſcribes Pulfation to an Inequality of the 
{aid Ebullition, which, as in boiling Water, cauſing 


ſome Parts to afcend, and ſome others. to deſcend ; 


becauſe condenſed again , Or not rarified enough, 
_— the Heart to riſe and fall, and to beat by In- 
tervats. 22h | 
Dottor Wilts and Lower rejecting theſe Opini-. 
ens, ſtick to that of Expulſion , but being _— 
| : | 4 


(71) 

fied with the blind Account given by all others be- 
fore them ;-and forced by Truth it felf, to acknow- 
tedge the Concourſe and Influence of Spirits in the 
Motien of the Heart; they fay-the Heart is a Mul- 


cle. and all irs Fibers Sinews, which draw, dilate 


contraQ,' and move; like all other Ner: 

the Animal Spirits: fo that when the Hearr is tull, 
it expels the Blood by them, and drives it in the 
manner” that was ex = brooorl Withs m_ oe 
Expulfiona Flammula in t burning a 
Blood over ; faying pag. 51. of his kindling of the 
Blood, that lcet- cordis mots ſit tantum animalis, at- 
que 4 continuo viſeeris bhujms motu circulatio depen 
dear, cor tamen a ſanguine, © non ſanguis a corde, 
calorem omnen ſuum matuati videtur. | 

Here are Cauſes of all forts; and if theſe are not 
enough,- ſeek another where you pleaſe, for I have 
done my part, that is, told you the divers Opinions 
of the Anthors, as all Profeſſors do now in reading 
'\of their LeCtures , and if none of them pleaſe you, 
you will never be pleaſed. 

A. You have ſhew'd, that you can Read, and re- 
member what you Read : bur if they play no bertep 
the' part of Philoſophers, who read in the-publick 


Schools, than you have in this Anfwer, we are like 


to .tearn the Truth better without, than by therr, 
But if, as it hath been ſhew'd in the laft Chapter 
but one, there is no Blood in the left Ventricle 
whilft we are in Health, what will become of alt 
your Authors? and why ſhould any of their Cauſes 
pleaſe me then ? . And, truly, without this Cauſe 
ant Reaſon of my diſlike, none of them all pleaſe 

me well : upon ſome other Accounts, which are, 
Hirſt, That a Motion by an Efferveſcency, and by 
at Ebullition, cauſed by a Heat capable ro ſer the 
E 4 Blood 
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Blood a boiling, and turning to a Vapour, of that 
force and 1mpetzs as is capable to drive the 'whole 
Mafs of the Blood through-the Habit of the Body, 
from one fide to the other , ſup oſeth a Heat that 
would goon up and burn all the Parts, beyond drin- 
king of Brandy, and any burning Fevers. Then this 
Blood would become Blood again pteſently after in 
mixing with the other : and to what end ſhould the 
Blood rarefy in the Ventricles, and: there become 2 
_— to condenſe again to Blood in the very next 
Vellels > Thirdly, This RarefaQtion of the Blood in 
the Ventricles would in time fill them quite up with 
the groſs and earthy Parts which muſt of neceſſity 
be left in great quantity (the Blood, witneſs Expe- 
rience, having abundance of them) behind in the 
two Ventricles ; as in the Diſtillation of all other 
liquid things, there is a Settlement ſeen of Feces, 
or earthly. Parts. * $2 | | 
' Secondly, The Opinion of Lower and of Wrlhs, 
tho* cry'd up and admired as fſalving every thing; 
doth rather perplex, and ſerve to intricate the No- 
tion, than add any, light to it. And with the many 
Reaſons they britg o7dine longo, with a word of 
apparat, to make of the Heart-a Muſcle, they have 
ſet the Invention as far back and behind hand, as it 
was informer days, before it was thought _= 
For the Invention it ſelf, of making the Heart a 
Muſcle, and all its Fibers Sinews, is due to Hppo- 
crates; who in his Book dz Corde exprefleth 1t in 
theſe words : Cor muſculzs validys, faith he, mem- 
branas habet, que in folidam cordis coarnem &. ſube 
Rantiam filamenta immittunt ; & que, mihi videntur 
viſceris eſſe nervi. ' But the Uſe rhey make of it 
being rather an Abuſe than an Improvement of it, 
ters it back more than it was in Hippocrates his _ 
an 


2 
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and leaves us further to ſeek 'than if we had not 


known it. The Uſe which Hippocrates himſelf did 
make of it, is, that by its being a Muſcle, it keeps 
in the Heat better; & vaſorum aortis principia ex- 
bibet. Cor muſculus, non nervis, ſed carnis ſpiſſa- 
mento, validus : & craffitudo iſta intus illi extrutta 
ut calidi robur melizs cuftodiat. Sothat if the Heart 


be ſuch, it is more on the accaunt of its moveable 


'Subſtance, (which, faith he, moves of it ſelf all o- 


ver without the help of any Nerves or Fibers; $:- 
quidem tota ſua natura agitatur) than of its Fibers 
or Nerves. And by his Definition of a Muſcle, 
which is cazo in orbem cireumatla, it appears, that 
when he gave the Heart the name” of a Muſcle, he 
did it more in regard of its Form and Confiftence, 
than of its Fibers or Nerves. And, truly, the Nerves 
are not that which conſtitutes a Muſcle, nor ſo'much 


as youu of it. 

d that the Parenchyma or the Subſtance of the 
Heart: moves not by means. af its Nerves or Fila- 
ments, or Fibers, but by the Spirits lurking in each 
part and pore of it, appears moſt evidently trom its 
moving a great while after it is cut and flaſht, with 
all its pretended Nerves, into a thouſand pieces ; 
for the ſaid pretended Nerves being. cut, can draw 
no more: and the truth is, that they are, and ſerve 
for no other Uſe than like the Skins which ate ſeen 
in coagulated Rlood , to keep the Perenchyme 
(which'is compoſed of Blood and of the Viral Spi- 
rits) together ; and to give way, or yield when the 
Heart rifeth, atqgue ut principie vaſorum exhibeant. 
And if their Uſe was to draw, and cauſe the Heart 
to contra, they would gather together the whole 
Subflance into plaits, like a Purſe, or the Ars, or 
the Mouth of the Stomach : but they never did it 
Iv yet; 


. . 
bas 
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yet ; the Heart being too maſly, and the Walls of 
its Ventricles a great deal too thick for that. And 
DoQor' Lower hath ſhew'd pag. 154. that it doth 
not gather ſo ; for keeping his Finger in the left 
whilſt it contratted, he, inftead of ſuch Plaits, Qaith 
he felt that the whole fides brought themfelves cloſe 
together, and compreſſed his Finger, as if preſy'd 
between both ' Hands. And Walews confirms this, 
finding by Experience , that the Seprum doth not 
move at all in the Conſtriction, the Motion of the 
Ventricle being of its Walls only, that is, of its An- 
terior and Poſterior Parts clapping and coming cloſe 
together : and not, as Harvey aflerts, of the Septus: 
and the fide which is oppales to it : the words of 
Harvey are, That zt contraffs every way, eſpecially 
on the ſides, pag. 18. 

Ani the Palpitation felt in the Septamm, is a Proof 
that the Subſtance of the Heart moves by the Spirits 
lurking and running into its Pores ; for tho? the A- 
gitation was felt only in that part, by reaſon of 
the Paſſage of the Spirits through its holes from one 
fide to the other ; yet ſo long as the Spirits being 
yet but natural, = courſer than the Vital) can run 
from the right Ventricle through the Pores of the 
Septum, and move and agitate it ; it ſhews, that 

hey can alfo run and infinuate themſelves into the 
Pores ( tho' ftreighter) of the reſt of its Subſtance, 
when they are become Vital, (finer than the natu- 
ral) and move and agitate it wirhout the help of its 
Nerves. And its wriggling and beating when all the 
{aid Nerves are-cut, puts this thing beyond all doubt: 
4S alſo that it moves not like a Muſcle by its Fibers 
but more like a Nerve it felt, and like every Partt- 
cle of the Subſtance of the Sun, which is all Spirit 
and Light, If the Heart, as both Harvey and Hip- 


pocrates 


— 
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tes affirm, be nouriſhed from within by the 
_ the it Veal arr rom the 
ight,. its muſk | te themſe 
ri no. LPRS of its _—_ pang 
Sis 4 Argument againft you, Þovator, 
to wit, s a fhong moving the that which by 
call its Nerves, and the waly Nerve it hath, he cut 
into ſmall pigces , -nay, and flirting out the Blood 
threeor four Foot from it after Gaſhes are made int, 
and its point cut off from it. But, tho' it be ſtrong 
enough of it {elf torun you down, and put you toa 


nonplys ; yet | have more great Guns to batter you 


to raine. For granting the Heart a Muſcle, and as 
many Nerves to it as you think you found in it by 
your- Microſcopizing, what then if they do not 
move by the Animal Spirits ? - 


I. But they do, like other Nerves, as Lowey de- 
monſtrates it. 


A. And why not by the Vital which the Heart 
ſparkles and boils with ? | 


I. Becauſe he ſaith they are Nerves z and the 


Nerves, as all fay, move by the Animal Spirits. 
A. I thought Inventors were above the Rules and 
Method preſcribed by other Men. But now, that 
all things are done according to /a Methode in 
Church, State, Law and Phyfick, the Faſhion may 
be likewiſe followed by Inventors. A Preacher. 
fings at the Desk a long Oremws fratres, which, at- 
ter a Pſalm is ſung, he repeats in the Pulpit ; ther 
rakes and divides a Text into as many Members as 
he can ſpy out init; and {6 the next, and the next, 
and as many more as come : and there is preaching, 
hearing ; and hearing, and no doing ; and the more 
Pat N 
better God is ſeryed, tho' the Heaters mend upon't 
| as 


ofters, or the more Sermons one hears, the 
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as much as the Papiſts do for hearing many Maſſes : 
for it is turning, turning, and the way to turn, and 
come to the Birth of the Spirit which Preachers 
ſhould inculcate, Foh. 3. 5.. Gal. 6. 15. for what fig: 
nifies to one to inveigh againſt his way, to wit, the 
Love of the World,whilſt his Mind runs upon it, and 
he doth not turn from it ; and fo hath no Heart nor 
Ears for it, to hear and obey jn hearing, Mar. 13. 15. 
or to believe : and they preach as to Hearers which 


2re ron, rurned. Becauſe one tranſlates moving on * 


the u of the Waters, and Hypoſtaſis Perſon, others 
mult tranſlate ſq too : and becauſe one faith he ſeeth 
a Circulation in Blood, the other muſt ſee it too : all 


Phyfick and Chymiſtry, -andall Trades and Sciences 


are brought to meer Terms of Art, meer Receipts, 
a meer Method : all things are done proforme, tor- 
mally ; Formality is now the Soul of the World. 
And had it been ſo of cld, what Inventions thould 
we have ? But, without going 'to work according 
to your Method; without going to ſee you cut the 
Throats of Cats and Dogs, _ Butcher Men and 
Women, I will ſhew you in them that which you 
will never find by cutting up of their Breaſts, vzz. 
that the Heart doth not pulſe by the Animal Spirits, 
_ by thoſe which we draw in Lite and Reſpiration 
rom. ; | 

I. Pray do; and all the Surgeons and Phyſicians 
will thank you, 

A. If they do. it will not be according to. /a Me- 
thode ; the Warld is not ſo cjvil : the uſual way of 
the World being to Stone its Prophets, or thoſe that 
would inſtru&t it; and to be as much in Love with 
irs Plague and Jgnorance, as the Eng/;/þ with their 
Laws, and Spenrards and Portugueſe with their Ah, 
aue he da fe? that is. their Inquyition, a= þ 

PET is. 


A 
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 berds, that underſtand nothing, ate the moſt in Vogue. 


2. 56.11; But without proſpect of 

Il ſhew it you. You ning that —_ we ruh faſt, 
or work hard, or are in pain, we are out of Breath 
in Streights in the Breaſt and in the Heart, a 
grow faint, and cannot ſpeak, for want of Refpira- 
tion ; and the Motion of the Heart grows then wea- 
ker and quicker by reaſon of this Faintneſs, as Lower 
doth acknowledge pag. 161. and both the Heart 


U 


- and the Lungs being then hard put to it, beat and 


belabour themſelves, as may be ſeen by the Flanks 
of a Horſe, which heave and bear faſter than ordina- 
after he hath been Rid hard. The Reaſon of this 
aintneſs and hard Labour of the Heart, is, that by 
the violent and fwift Motion of the Parts, great 
Loſs and Deperdition of Vital Spirits is made, (as 
it ap by the Froth which a running Horſe, aft- 
tera he is cover'd over with; that Froth being but 
his Sweat divided into Particles by the long Hairs 
of his Skin, and blown into minute Bubbles by the- 
Spirits exhaling from him ſo abundantly, that they 
can rarefy it ; as Boys do ſoapy Water by their blow- 
inginto it) ſo that the Lungs and the Heart, from 
which the Parts are ſupplied, muſt riſe and fall, 
ulſe and draw, and make their greateſt Efforts to 
analy that waft and loſs, and bring both ſides to- 
gether, ( whence came the hard Compreſſion of Do- 
Qtor Lower”s Finger, pag. 154.) to preſs and ſqueeze 
out as much as poſſible all the Spirits they ſuck in 
by dilating : but their not coming fo faſt as they are 
fent forth, and as they are wamed in the Parts, is 
the cauſe of want of Breath, and that we muſt ſtop 
t0 breath, being ready to drop down when we out- 


run our Breath : which drawing in of the Air is 


more ſenſible in froſty and cold, than in hot + 
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Now, 8 being bled noon thows that xv _ 
of the Heart is cau thing 1n and ex | 
theſe Spirits ; aud that theſe Spirits coming from 
the Lungs and from the Air, without paſſing through 
the Brain, are not Animal Spirits; it is plain and 
maniteſt alio, that the Heart moves not, that is, di- 
lates and falls not, attratts not and expels not, by 
the Animal Spirits. And from that the is cleat 
of that Labour which the Heart and Lungs ſuffer 
all the while, it q_ it hath ao ſhare in ſupply- 
ing of the Parts and of the Heart with Spirits. But; 
that the Heart, like the Sun, being a Centre of Li 
'and its Subſtance like to that of the Body of the 
Sun, whereof every Particle is Fire, Light and Spi- 
rit z doth ſupply every Part with the Spirits which 
it draws through the Lungs and through the right 
Ventricle, from the great World, or the Air, and 
from the Victuals. BE RES 
Since the Heart ſupplies the Head and all the Parts 

with Spirits, and moves before the Head is,or at leaft 
before it ſends any Spirits into it, for it is the firlt 
Mover, what need hath it to receive Spirits from 
the Head to move? or of Animal Spirits? All Spi- 
ws come _ Heaven into the _ as was _ and 

rom the Ajr into us,immediately through the Lungs, 
and mediately from the Victuals through the Sto- 
mach and Liver. In the Chyle and the Liver, as 
far as the right Ventricle; they are called Natural ; 
in the left they are Vital; and Animal in the Head : 
{0 that the Vital Spirits are before the Animal ; and 
there are Viral Spirits in the Seed, and in the Bag 
of which Embryos are made ; before the Embryos 
come to have Animal Spirits, and a Head to make 
them ſuch : and to make them Animal; there muſt 
be anAr7z or aSoul fit touſe them; which they _— 
their 


their Name - from, and is not in the 


p) k 
untaty Motian, 

| Spicits into it through their Channels 
from the Head, where the Soul fits in its Throne, 
and where it; afts accarding to the Reports which 
are made before it by the Senſes. The Thoughts ariſe 
in the Heart, but the Notions and Conceits, which 
determinate the Will from the ObjeQs, in the Head. 
Now, the Heart doth move without, nay, and a- 
gainſt our Will; and therefore not asa Muſcle, nor 
by that which moves a Muſcle, to wit, the Nerves 
er Fibers, and the Animal Spizits. 

The Lungs are not Muſculous, yet they move. 
24 heave, aud -1ife and fall as well as the Heart , 
aud without Fibers ox Nerves keep Pace and Cor- 
refpondence with the Motion of the Heart. And ſo 
may the Heart therefore, without being Mulſculaus, 
move and heave as well-as they by the ſame means 
as they do, v2. the Breath ar the Spirits which they 

To make an end of Beating-and Playing yau with 
great Guns, I'll add but one thing more, which Low- 
er hath alledged pas: 126. Vis. That mirum 371 m0- 
dum wu pat vim voni, five ſpiritwoſt, cordis metus 
augetxr : that the Spirits of the Wine we Ag 

| e 


the Heart's Motion in a wonderful manner': .fo thab . © 
the Heart moves by them , pony os help it t& 
move. Now, the Spirits of that Wine are but na- 
tural Spirits before they come to the Heart, and bur 
Vital when in it : therefore, ſince it moves by them, 
it moves but by the Vital, not by Animal Spirits. 
But, it ſeems, you ſappoſe that they get up into 
the Head, and ſo become Animal before they go to - 
the Heart : fot he ſaith in the fame place, Has par- 
res ſpirituoſas in caput exſtillatast, ſpirttas cerebri. 
mncolas in ſimiles tumultus incitare : and hence in 
his Opinion ; fir/?, They go into the Head bafore 
they get to the Heart : Then they help the Heart to 
move magna ſua copia, becauſe of their abundance, 
and becauife their abundance rifeth Uproars in 
the Head ; and ſo make it always light, and never 
dull and heavy : And 7hird!y, That thoſe Spirits are . 
tumultuous before they tiſe up in our Heads, fince 
alios incitant in ſimiles tumultus : which is Low- 
Country, that is, Dutch Modern Philofophy. © 
And to begin by the laſt, if they are tumultuous 
before they get in the Head, how come ſtrong Wine 
and Brandy to be quiet in their Bottles, even in a 
greater heat than is/that of the Stomach ? And if 
by theif quantity they become tempeſtuous, and ſo 
help the Heart to move, then the more, the merrier; 
the greater the Diſturbance, the better ſhould the 
Heart move. But we ſee the contrary ; for after a 
 Drinking-bout the Head is out of order, and the 
Heart dull and drowſy. And the Schools by Ex- 
perience, declared in their Proverb, have found, that 
Bonum vinum acuit ingenium, when taken moderate- 
ly ; for when in great quantity, it makes one look 
' like a Sot, and helps neither Heart nor Head. . If 
famem vim potus ſolvit, the Heart may be help'd by 
drinking 
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in his Head, jd 74 in- 
\ he had ſeen double. © | 
An if ek deft of what we drink riſe into tlie 
Head before they get to the Heart, then they rake 
@ way to it diyers from that of the Viftuals ; | No 
theſe $0 firſt to the Heart, becauſe the Heart be 
that which ſupplies all other Parts with Spirits 
Alte is the firſt that muſt he fed; ( ceonding 
tg the Pr ophiet, t" Libkenr 1.11. the y ſought for Meat 
to brine back their Souls, which: as they took it, 
Gen. 9. * and as you take it your ſelves, by ork 


the Heart the Spring, Fountain and Ciſtern of Bl 
was in the. Heart and the raving lr, Fa non 
Its bor 2g to the Head and other Parts before” it be 
| fed. And if they go direQtly from the Sto- 
5 | to the Head, why do we feed at the Mouth, 
and not rather at the Noſe with fiveet Encenſe, like 
ke Qods ; or with Snuff, like the Spaniards ? Ci- 
Vin Þ Woh Fe, al Hi cibo; faith DoQor Hip 
Rater. irits of Wine take the 
ſhorteſt wa oere'2 riot T forwer way about than 


thofe of all other Viauals': and fo riſe not to the 


Head before they go-to the Heart. You ſay, that 


2 thatwe drink paſfeth through both the Ventricles 

"befors ir cati x in the Kidneys and the Bladder'; 

be ber tck wveknown a Man, who havitg dronk 
vs of 


"Water in a Morning, voided the 
ſame quarftity if three or four hours time, pag, 159. 
Tf fo, pray Mr. Doftor, did all that Water go 


thtobgh his Head in that three hours time, without 
' exafing it 16 ake, and A a Rh&um ? © 


Bur, 


(m9 _ 
But, to conclude the Diſpute , let the Heart he 


' muſculous, and move, as you will have it, by the 


Animal Spirits : you cannot, as hath been 1aid, de- 
duce from thence its conſtant reiterated Motion , 
ihat is to ſay, ſhew by it how the Animal Spirits, 
which move bur by the Conſent and the Determina- 


tion of the Will, go conſtantly from the Head into 


the Heart as often as it pulſeth, whether we will it 
or not : for you ſay it is too high tor Man to under- 
{tand ir; for your ſelves, you {ſhould have ſaid. for 
I know one who doth: $9 that all your Endeavours 
of making the Heart a Muſcle, and all its Fibers 
Sinews, ending in an ,Expulſion and expulfive Fa- 
culry, (which is null, as hath been ſhew'd) leave the 


thing 17 ftaru quo-you found it when. you begun, 


ſhewing no more than what was well known to 0- 


'thers befote, and denyed by no Body, viz. a Motion 
in th Blood, and nothing of its true Caule. 


 Aad, as for DoQtor 1Wr/lzs his kindling or accenfi- 
on of Flames in the Blood it ſelf, it is a thing in- 
pm becauſe no Light can break out where Moj- 
{ture predominates, and where the Spirits. cannot 


concenter, as ſhall be ſhew'd. . Now,. the Moiſture 


abounding, and the Spirits being ſpread and diftuſed 
in the Blood, and the Veſſels ir runs through ; no 
Flame, tho' never ſo ſmall, can kindle or break out 
in it: this breaking our being done only ia the left 
Ventricle, which being round like a Sphere, and 
{naller than the other, and without Blogd, or emp- 
ty, is fit to coacervate and concenter the Spirits; 
and thereby ro make them fAaſh and break out into 
a Flame. And as the Veins and Veſlels which the 
Blood runs rhrough, are full, no flaſh can be made 
in them ; for, as Wi/is grants himſelf, no Flaſh or 
Flame is kindled bur in a convenient ſpace, where 
| ME | h it 
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, ( 33.) 
it-tan ſend out its Fumes, ſuch as is the left Ver- 
iricle : nor are the other two things he ofters pag: - 
52. as ſufficient to produce and to keep @ Light 
burning, capable of effeCting it ; as ſhall be ſhew'd 
in its place. ag —S; | "i 
'To what he faith, that the Heart borrows its Heat 
from the Blood, and the Blood notwithſtanding hath - 
its Motion from the Heart, it is ſo inconfiſtent with 
Reaſon and with Nature, that it deſerves not An- 
{wer. For the Blood, in the firit place; having no 
Heat of it {ef cannot give Hear to the Hearr ; and 


it Motion comes from Heat, or is no where withour 
.it; the Heart borrows with its Heat Motion from 


the Blvod alſo, and fo gives it nor the Blood, Or, 
if it glyes it to that whence it 1eceives It it felt, ir 
is a Difcovery, which, if it could be made good, 
would aCtually put an end to all further ſearch at- 
ter a perperual Morion. | 
From all which it appearing, that all the Cauſes 
you give of the Morion in rhe Blood, aud Ot irs Cir- 
culation, are nulFd and of none efiect, being eirher 
deficient or intonfiſtent with Liſe, or having neither 
Being nor Exiſtence in Nature, [ will in coucluſion 
ſtop, your Mouth with Chriſt's Anſwer to your Fel- 
low Inventors-of a Non-Reſurrettion, Mar. 22. 29: 
Tou err, not knowing Scripture (the Writings of the 
Ancients ) zor the Powtrs of Nature, (which is God 
manifeſted ) viz. Spirit, Heat and Motion. The 
Spitit being the Arm, this Tool and Power of God; 
Fob. 12, 38. whereby he produceth all, and ſets all 
things in Motion. And there. being-no Reaſon wh 
> ſhould like or admit any of them for the Cauſe 
of our pretended Effet, and why you ſhould not 
ef of an Effet hath no Cauſe, you muſt now 
give up the Cauſe ; becauſe ceſſante cauſa ceſſat ef- 
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(34) 
{etus quogue , or exhibit another more adequate, or bet- 
tcr, | | 
I. Why ſo? why ſhould not the Cauſe which Har- 
vey, Willis, Lower, and all the: Virtuoſi and the Learn- 
ed of the Age approve of as adequate, to wit, the expul- 
ſive Force of the Heart, ſatisfy you? Why ſhonld you 
find fault with it, when all judge it to be good ? Are 
you greater than our Father Harvey, and-Galen ( whom 
Harvey borrows Proofs from ) mho gave #4 this Well, from 
which ſo much hidden Truth 1s drawn, and drank of the 
Same: himſelf, and all bis Children with- him 2 = 
A. And his Cattle alſo, gaod Sir, not to forget your _ 
own {elf ; for ſo 1t 1s 1n the Text, fb. 4. 12. But, if { 
the thing muſt be ſo, becauſe your Fathers fay ſo; and } 
a fic dixit is like tobe your nonplus ultra, great Improve- | 
ments of Knowledge are 'to be made by your means ! | 
Si ipſa __ que fiunt in ſanguine ante ocalos weſtros [ 
nondum intelligitis, quomodo coeleſtia, que finnt in anima 
& in lumine ipſo vite cognoſceretis? Joh. 3.12. But we 
won't be put oft fo: and now, you have had your Way, 
and taken your own Method ; I will have mine alfo, 
which is, to know 1t you have any other Caule to ſhew, 
and if you will yield or not, in caſe you can produce. 
none; tor it your Fnlolopny, which 1s, to know pey. 
cauſas,' be at an end with this Canfe, how can you hold 
out longerin Argumenting for it ? | 
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The Eleventh Chapter. | 
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The Refutation of anot ber Opinion , which: 3s, that 
the Soul atting. upon the Parts without Mean, that 
is, without the Spirits, is the Cauſe of: Expulſion. 


A P Heretore, Mr, Innovator, anſwer direQly or yield. 
+ And ſince Expulſion, it ſeems, ſticks 10 faſt: 1n 
your Gnzzarg, that after all hath been ſaid agamlt the 


n-fenſe of it, you cleave and keep itill to 1t, fay it 
you 


% 


you have any more to.thew- forit ; and/ 


C85 3 


whence comes the Heart to: have an e Faculty, 

CO than what you ſaid, and what hath been 1 re-- 
e 

_ _£ Either. from the Soul her ſelf, a aBay named 


the. Parts without the Mediation jou fa pr rn | 
To. 


= way the Vital Spinits, which 
bring berth, Þ brew 7; Fu Soul, 


with. - The Sowl, _ ao Back 
Parts, as an 

aud the — 
that 


Artiſan, "when foe finds fil x 
own ſelf without the fs rams the he ih regs þ j 
its. And'to have recourſe to them, 1 is Tt; F 
12.-0t pb Tack of of the: Heart Freber F: | | | 


A; This is as great! a Waſdom the Duc Reparns | 
- tion-of the Spaniſh Monarchy ; and: rh oy Arie | 
that of the {ame Author in the 13th paragr, of oe 3, ; ! 
chapter of this : for by it, and what he faith © | 
the ſame pages, That the Parts are enlivened by the Pwoers. 
of the Soul; and warmed and made Aden by the Blood 


— app 
-T. In INE lace,, That whilſt he'denys Spirns, and 
frames Reaſous agamſt them, he eſabliſhert the ſame, 
making the Soul a. © Spiri 
_ - 2. Strondly, By x57 it a Sprrit,, and afficming thar- 
by it all the Actions are performed in the Parts, fie wakes 
out that very thing, which he hath been at the Trouble 
of a whole: Book, to refute; iz. thar the Parts and the * 
- Blood are moved by the Spmits, A:Gribogille Philoſopher+ ©  - 
that runs into the Water to ayehimſelt fromtheRam?! - {oo 
Thirdly, He makes of the Soul an Artiſan, whois _ 
independent” of the Matter, and-cann't. work it without. 
Fools ; yet binds her to the Matter, and doth allow-ker® 
| no Tools,or no Spitits to work with; and. thinks'to fave” 
by putting: his SouF upon-the Office and the Work of the” 
Spirits, whilſt, for wait of her own Work, which is,” to' 
iſe and exert the Underſtanding and Will her 
per Faculties, he writes this piece of” Non-ſenſe; 


4. F wy 


_ 


;4- Fourthly, Wiullt he makes of her a Mechanical En- 
21ne, and. a Tool of the Matter, ; he denys her Wheels 
and Weights, and Springs, and Roaps to pull with. '- 

5. Laſtly, In aſſigning her the expulſive Faculties, he 


gives her an Employment fit for a Datch Doctor's Soul,; 


wiz, to turn out Excrements, and tb wait at the back 
oor. TIS a | 
And tho' theſe his Aﬀertions might be denyed him, as 
well as he denys without Proot the Exiſtence of Spinits; 
and the working of the Soul upon the Parts by. their 
means ; and eſpecially becauſe they are contrary to Senſe, 
Reaſon and Divinity, (this laſt teaching that the Soul 
was given to rule over the Body and allits Parts, and to 
uſe 1t as, her Tool, and exert her Faculties freely, inde- 
pendently from the Body of this Death, Rom. 7. 24. and 
the Clog of thoſe v1 le Luſts, which rarſing a Milt or Smoak 
In ME her Nether-lands, darken and put out her 


Eyes ; but was by no means given to fulfil the Luſt theres : 
of ch. 13. 14: tho” the Parts be diſpoſed) yet not to go 


x far back from the main Point, (viz. by what the Soul 
acts upon the Parts, and makes the Heart expel Blood ) 
as the Othce of the Soul1n point of anigery I will that 
he may be made ſenſible of the Wiſdom of his Dutch Phi- 
loſophy, anſwer hum accordingly, Prov. 26. 5. by .re- 


nunding him of things were not unpleaſing to him, fince' 


tie 1s ſo great a Friend of the Materiality, or ſo carnally 
minded, I mean of the ttiurring, and the ebbing and flow- 
10g of that enlivened lometunes his env 4 te in his 
Youth; and how his Soul was ſometimes buſy and ſome- 
{nes remils in exerciſing that part ;z and ſometimes quite 
gone from 1t, whillt preſent and very brisk 1n every other 
Place ; and how, when being abſent, the never appear'd 
again, to perform her Actions there, but when there 
were new Spirits P | 
nown, that ſhe brought nothing elſe along with her ; 
d that nothing but Spirits wanted upon her thither ? 
and by what, I pray him, dothan Aſsprick'up her-Ears, 
when bciug faint and weary, ready to give up the Ghoſt 
or thexelt ot her Spirits, for want of what brings her back, 
Lament. 1.11. they are both Rapping about 7 | 
4 Surely, 
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pirits provided to bring her back : for 1t 1s 


WO 7 $7 J 
” ©  Sarely, if the Soul could work of her ſelf 
 _- Parts, the Body would never die; but be; like 
mortal. For ſhe neyerdepa ing mit 
if 


' ſhe would abide andharb 
4 lopg as the. lives het fa, bliged 2 
forced to forſake jt,.. with. the, "her Vehicle, - 
Join. hex to the. Body. The reaſon, of her Abſence, ,or of 
her ceaſing to. act, berngy fat becauſe ſhe.1s an unmate- 
nal Subſtance, and the 'Body material ; and therefore, 
. that the diſtance and difterence between them-'1s ſuch, 
that ſhe cannot join withit, norwork upomit of her ſelf, 
without the help of a Medium or Mean, to wit, the Vi- 
tal Spirits, which, partake'of h6th Extreams. 'So that 
when the Body is deprived ofvits Spirits, it falls and re- 
»  majns Senſelels, amt 1s but'a Cadaver,. tho"the Soul be 
 withinit, 74a, 2. 26- as appears by the Palſy, the Numb- 
-*#F pet$3and Gangren'd Limbs, which are Dead and Morti- 
tho* the Body be living. The Soul remaining/1n 3t 
or by '1t in her Vehicle, nz. - the Spirit of the- World, 
which was breathed-1n.-with her, Gen. 2.7. without act- * 
ing and workin - An means upon'the. Parts; becauſe 
. this moves not the Parts but when it becomes Vital. And 
this 1s meant'of the Soul of natural Men only ; for the 
Souls of the Faithful, which are regenerated, when th 
die, remain in God, 1n thoſe. everlaſting Arms hz" 


embrace ny tiung, and lye underneath open and rea- 
cl, 


dy to receive ut e33+ 37: 1 WoeTs 
TI wonder this Man durit pretend to profeſs Phyſick, be- 
ing ſo1gnorant of Nature, and of its Principles, viz. Spt- - 
_ rits, Heat and Motion ! and how the Materialifts, who 
know nothing of Spirits, have the Face to'practice it! 
for its Practice being but aqditio,& ſabre of what _ 
- gives Health *and makes Sick ; which is the fame thang z 
. _ a5 that which gives Lite, to wit, Spirits : how can they,.. -. 7 
doit without knowing the things that encreaſe and dim. 
nith Lite and Health ; and how toaddand fubſtrat ?.In” a 
deed;to Purge,andVomnt,and Bleed toDeath,and Blfteras  *** 
of great Efficacy towards the taking from Lite that'which - - 
gives. and foments it ; whence to be a qufftck ready Recep>, 
1arum Maviſter, quick at prelcnbing Phylick, makes we | 


